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The  extensiou  of  the  scope  of  the  National  Musenm  dnring  the  past 
few  years  and  the  activity  of  the  collectors  employed  in  its  interest 
have  caused  a  great  increase  in  the  amount  of  material  in  its  possession. 
Many  of  the  objects  gathered  are  of  a  novel  and  important  character, 
and  serve  to  throw  a  new  light  upon  the  study  of  nature  and  of  man. 

The  importance  to  science  of  prompt  publication  of  descriptions  of 
this  material  led  to  the  establishment,  in  1878,  of  the  present  series  of 
publications,  entitled  "Proceedings  of  the  United  States  IS'atioual 
Museum,"  the  distinguishing  peculiarity  of  which  is  that  the  articles 
are  published  in  pamphlet  form  as  fast  as  completed  and  in  advance  of 
the  bound  volume.  The  present  volume  constitutes  the  seventeenth 
of  the  series. 

The  articles  in  this  series  consist:  First,  of  papers  prepared  by  the 
scientific  cori)S  of  the  National  Museum;  secondly,  of  papers  by  others, 
founded  upon  the  collections  in  the  National  Museum;  and,  finally, 
of  facts  and  memoranda  from  the  corresx)ondence  of  the  Smithsonian 
Institution. 

The  Bulletin  of  the  National  Museum,  the  publication  of  which  was 
commenced  in  1875,  consists  of  elaborate  papers  based  upon  the  collec- 
tions of  the  Museum,  reports  of  expeditions,  etc.,  while  the  Proceedings 
facilitate  the  prompt  publication  of  freshly-acquired  facts  relating  to 
biology,  anthropology  and  geology,  descriptions  of  restricted  gronps 
of  animals  and  plants,  the  discussion  of  particular  questions  relative  to 
the  synonymy  of  species,  and  the  diaries  of  minor  expeditions. 

Other  papers  of  more  general  x)opu]ar  interest  are  printed  in  the 
Appendix  to  the  Annual  Report. 

Papers  intended  for  publication  in  the  Proceedings  and  Bulletin  of 
the  National  Museum  are  referred  to  the  Advisory  Committee  on 
Publications,  composed  as  follows:  Frederick  W.  True  (chairman), 
K.  Edward  Earll  (editor),  Tarletou  H.  Beau,  Otis  T.  Mason,  Leonhard 
Stejueger,  and  Lester  F.  Ward. 

S.  P.  Langley, 
Secretary  of  the  Smithsonian  Institution. 
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NOTES  ON  MAMMALS  OP  BALTISTAN  AND  THE  VALE  OP 
KASHMIR,  PRESENTED  TO  THE  NATIONAL  MUSEUM  BY 
DR,  W.  L.  ABBOTT. 


By  Pbederick  W.  True, 

Curator  of  the  Department  of  Mammah, 


Or.  W.  L.  Abbott  has  very  generously  presented  to  the  Museum 
the  skins  and  skulls  of  a  number  of  species  of  Kashmir  mammals,  the 
minority  of  which  were  unrepresented  in  the  collection. 

Among  them  are  three  species  of  Voles  (Arvicola)^  which  appear  to 
be  undescribed,  and  also  a  new  geographical  race  of  Mtts  arianus. 
The  specimens  of  the  Rhesus  monkey  also  seem  to  me  to  be  worthy  of 
a  separate  subspecific  name.  The  discovery  of  the  recently-described 
Sminthus  concolor  in  Kashmir  extends  the  range  of  that  species  a 
thousand  miles. 

The  collection  was  made  between  1891  and  1893.' 

SEMNOPITHECUS  SCHIST ACEUS,  Hodgson. 

Dr.  Abbott  obtained  two  specimens  of  this  fine  monkey  at  Kaj  Nag. 
He  states  that  in  both  specimens  the  face,  ears,  palms,  and  soles  were 
black,  and  the  caUosities  dusky.  The  iris  is  clear  brown.  He  gives  the 
following  dimensions: 

ProceodiDgs  Xatiuoal  Muaeuui.  Vol.  XVII— No.  978. 
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Measorenients  and  weig^ht. 


21842.  (f , 


21843,  9, 
KiONag. 


I 

Inches.   .  Inches. 

Lengthof  head  and  body  in  straight  line 25  23.5 

Length  of  tail  vertebnu !         26.5  26 

Girth 22      I  24 

.  Founds.  Pounds. 

Weight 30      I  32 


21842.  Male,  young.     Kaj  Nag,  April  16,  1892.     8,000  feet. 

21843.  Female.     Kaj  Nag,  April  16,  1892.     8,000  feet. 

MACACUS  RHESUS  VILLOSUS,  new  subspecies. 

Dr.  Abbott  obtained  in  Lolab  the  skins  of  five  monkeys,  which  appear 
to  represent  a  variety  of  the  common  M.  rhesus.  I  at  first  supposed 
them  to  represent  M.  assamensisj  bat  after  a  careful  comparison  with 
Anderson's  description  of  the  type  of  that  species  I  became  convinced 
that  they  were  not  the  same.  They  present  the  following  characters: 
Fur  long  and  dense,  and  moderately  wavy;  ears  hairy;  hair  of  the 
crown  directed  backward,  not  radiating;  upper  surfaces,  from  the 
crown  to  the  rump,  nearly  uniform  rusty-brown,  but  brightest  and 
purest  posteriorly.  Outside  of  fore  limbs  dull  gray,  overlaid  proxim- 
ally  by  the  brown  color  of  the  shoulders.  Thighs  rust  colored;  hind 
feet  pale,  sooty;  chin,  neck,  breast  and  inside  of  fore  limbs  gray,  with 
a  slight  yellowish  admixture;  belly  and  inside  of  the  hind  limbs  yel- 
low-brown, paler  than  the  back.  Fa<;e  dusky;  cheeks  grayish  yellow- 
brown.  At  the-postero-external  base  of  the  ears  is  a  tuft  of  rather 
long  gray  hairs,  with  reduced  rust  colored  tips;  ears  clothed  with 
grayish  hairs,  but  with  a  blackish  fringe  about  the  upper  margin. 
Callosities  pale  in  color  and  closely  surrounded  by  fur.  Tail  thick, 
dark  gray  above.    Iris  pale  brown. 

Dr.  Abbott  gives  the  following  measurements  of  the  fresh  specimens: 


Meaeurements  and  weight. 


20123,  cf , 
Lolab, 
Sept.  8, 


Length  of  head  and  body 

Length  of  tail,  with  hairs 

Length  from  between  shoulders  to  end 

of  longest  flnffer 

I^en^th  ftom  middle  of  rump  to  end  of 

middle  toe 

Girth  of  cheat 

Girth  of  belly 


Weight  . 


20120,  d", 

Lulab, 

Sept.  8. 

1891. 


I  20124,  d",    20121,  ,/,    20122.  d",  I 

Lolflb,     jr.,  Lolab.  jr., Lolab, 

'  Sept.  9.   I  Sept.  9,  i  Sept.  »,   i 

1891.      !     1891.  1891.      I 


Inches. 

It 

23i  ' 

24| 
19J  i 
234 


Inches. 
22 


224 

23 

20* 

2*4, 


Inches. 


23 
194 
24 


Inches. 
19 
104 

m 
m 

154 
184 


Indus. 
14 


.3 


14     . 

114  i 
124. 


Pounds.  I  Pounds.  \  Pounds.    Pounds.  I  Pounds. 
34  31  24  15  6 


It  will  be  observed  from  the  foregoing  table  that  the  length  of  the 
hind  limb,  measured  from  the  middle  of  the  rump,  is  almost  exactly 
equal  to  the  length  of  the  head  and  body.    The  fore  limb  is  only  slightly 
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shorter.    The  average  length  of  the  tail  in  the  four  adult  specimens  is 
slightly  less  than  half  that  of  the  head  and  body,  or  about  48  per  cent. 
The  skull  of  one  of  the  males  is  of  the  following  dimensions: 


Meaaurements. 


35488,  (/, 
Lolab, 
Kafthmir. 


Total  length  from  anterior  mari^in  of  premaxillR)  to  occipital  creet. . . 
Basilar  leneth  from  anterior  margin  of  foramen  mascnnra  to  anterior 

margin  of  promaxillfle 

Length  of  palate 

Length  of  npper  molar  series 

Zygomatic  breadth 

tfeight  of  orbit 

Breadth  of  orbit 

Length  of  anterior  nares 

Breath  of  anterior  nares 

Depth  of  mandible  at  coronoid  process,  verticaNy 


mm. 
136 

97 

54 

35 

97.5 

23.5 


14 
55 


All  the  specimens  were  taken  iu  the  pine  forests  at  Lolab,  in  the  Vale 
of  Kashmir,  in  September,  1891,  at  an  elevation  of  7,500  feet. 

iHiH.  Male.     Lolab,  Kashmir,  September  8,  1891.     Type. 

i?ili.  Male,  young.    Lolab,  Kashmir,  September  9,  1891. 

§5 it?-  Male,  young.    Lolab,  Kashmir,  September  9,  1891. 

ifilh  Male.    Lolab,  Kashmir,  September  8,  1891. 

iUU.  Male.     Lolab,  Kashmir,  September  9,  1891. 

FELIS  TORQUATA,  F.  Cuvier. 

Dr.  Abbott  assigns  to  this  si>ecies,  with  hesitancy,  a  skull  (No.  36396) 
which  he  obtained  in  the  Lolab  Valley,  Kashmir.  He  remarks:  "This 
cat  was  shot  in  a  jungle  close  to  a  village  and  was  thought  to  be  a  tame 
specimen.  I  am  not  now  sure  that  it  was  not  a  wild  one.  The  tame 
cat«  iu  Kashmir  resemble  the  wild  ones  almost  exactly.  This  one's 
skin  (not  preserved)  agreed  with  the  description  of  i^.  torquata.^^ 


CANIS  AUREUS,  Liunauis. 

A  single  skull   (No.  36395)  from  the  Vale  of  Kashmir  has 
labeled  by  Dr.  Abbott  as  belonging  to  this  species. 


been 


VULPES  MONTAN  US,  (Pearson). 

There  are  two  specimens  of  this  handsome  fox  in  the  collection,  one 
from  the  Shigar  Valley,  Baltistan,  and  a  second  from  the  Vale  of 
Kashmir.  They  agree  well  with  the  description  given  by  Mr.  Blan- 
ford,*  except  that  the  ears  are  white  within,  and  there  is  no  black  spot 
ill  front  of  the  eye.  The  fur  is  very  thick  and  long  in  the  winter  speci- 
men. 


*  Blanford,  Fauna  of  British  India,  Mammalia,  1888,  p.  153. 
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Dr.  Abbott  gives  the  following  dimensions  (and  the  weight)  of  the 
specimen  taken  in  May: 


Heasnremento  and  weight. 


Length  of  head  and  body  (straight) 

Length  of  tail,  with  hairs 

Height  at  the  shoulder 

Weight 


21603  (f, 

Yale  of 

Kaahmir. 


Inehet. 
27.75 
20.50 
16.50 


Poundt.  I 
13  ; 


20410.     Male.     Sbigar  Valley,  Baltistan,  January  10, 1892.    8,000  feet. 
Um.    Male.    Vale  of  Kashmir,  May  20,  1893. 

PUTORIUS  CANIGULA.  (  H  o  d  g  8  o  n) . 

A  normal  specimen  of  this  weasel,  wliich  is  in  the  collection,  con- 
firms Mr.  Blanford's  conjecture  regarding  the  occurrence  of  the  species 
in  Kashmir.    It  is  from  Sonamarg  in  that  State. 

20400.    Male.     Sonamarg,  Kashmir,  March  31,  1892.    8,600  feet. 

URSUS  THIBETANUS,  F.  Cuvier.^ 
Dr.  Abbott  gives  dimensions  of  three  Himalayan  black  bears  which 
he  obtained,  as  follows  : 


Measurements  and  weight. 


Length  of  head  and  body 

Length  of  tail,  with  hairs 

Length  of  fore  leg  front  top  of  scapula. 
Chest  girth 


Weight 


'  20119,  9 ,  !  21844,  d" .  I  21845.  cf , 
I    Lolab.    I    Lolab.     Jr.  Lolab. 

Inches.       Inehet.    I  Inches. 
60  62  .  53 

4  1  5  i  4 

35  ' 

34  I  37  39 


Pound*.     Poundt.  \ 
175  160 


Lolab,  Vale  of  Kashmir,  June  23,  1891 . 

21844.  Male.    Lolab,  Vale  of  Kashmir,  June  25,  1891. 

21845.  Male,  youug.     Lolab,  Vale  of  Kashmir,  June  26,  1891. 

URSUS  ISABELLINUS,  Hors field. 

I  am  unable  to  follow  Blanford  in  uniting  this  species  with  Ursua 
arctos.  It  appears  to  me  to  present  differences  in  the  shape  of  the 
skull,  and  also  in  the  length  of  the  intervals  between  the  teeth  and  in  the 
shape  of  the  last  upper  molar.  This  tooth  is  very  long  and  has  the 
posterior  moiety  directed  obliquely  outward. 


UrsuH  iorquatuSf  Wagner. 
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Dr.  Abbott  obtained  skins  of  two  Isabelline  bears.  Both  bears  were 
taken  in  spring,  were  very  thin,  and  had  two  cubs  with  them.  He 
gives  the  following  dimensions  (and  the  weight) : 


Measarements  and  weight. 


Length  of  head  and  body  in  straight  line . . 
Length  of  hitad  and  body  along  the  curves. 

Length  of  tail  vertebrffi 

Length  of  tail,  with  hairs 

Girth  of  chest 

Girth  of  belly 

Height  at  shoulder 


21691. 
Nag 
Harg.a 


o  21692,9. 

^ '  I     Krishna- 


Jnchet. 


gunga 
range,  h 


Inches. 
50.05 


Weight. 


!  Poundt. 
175 


4.5 
6.5 
37 


Pounds. 
130-140 


a  The  measurements  of  this  specimen  are  from  the  skinned  carcass.  The  fol- 
lowing from  the  nnskinned  animal  are  too  small,  as  it  was  iti  rigor  mortis  when 
measured  and  could  not  be  properly  stretched  out  -. 

Total  length  along  curves 59. 0  inches. 

Length  of  tail  with  hair 4. 5  Inches. 

Girth  of  chest 49. 0  inches. 

Height  at  shoulder 28. 5  inches. 

Height  at  rump 27. 5  inches. 

b  Dr.  Abbott  remarks  that  the  bear  could  not  be  well  stretched  out  and  that  the 
length  is  too  short  and  the  height  (29  inches)  too  great. 

HiU'  Female.    Nag  Marg,  Kashmir.  May  16,  1893. 

iiSSI'  Male.     Krishnaganga  range,  Kashmir,  April  26, 1893. 

26397.  Male,  jr.    Krishnaganga  Valley,  Kashmir,  April  26,  1893  (skull). 

OVIS  VIGNEI,  Blyth. 

The  skins  of  three  male  sheep  were  obtaiued.  So  far  as  regards  the 
horns,  they  agree  perfectly  with  the  descriptions  of  0,  vignei.  In  colo- 
ration, however,  they  seem  to  approach  0.  cycloceros.  The  general  color 
is  rufous  brown,  the  short  beard  is  made  up  of  very  dark  brown  and 
white  hairs  mingled,  the  legs  below  the  knees  and  hocks  are  entirely 
white  (though  more  or  less  stained  from  the  soil),  and  the  muzzle  is 
also  white.  There  is  a  distinct  dark  lateral  line  in  the  adults,  termina- 
ting anteriorly  in  one  case  in  a  rather  broad  blotch.  It  will  be  seen 
that  in  many  of  these  particulars  the  coloration  of  these  skins  diliers 
from  the  original  description  by  Blyth,*  who,  however,  as  Dr.  Sclater 
has  remarked^  apparently  had  Oris  cycloceros  also  in  mind.  Blyth's  des- 
cription was  taken  from  a  painting  (by  Vigne).  He  states  among  other 
things  that  the  muzzle  is  not  white  and  that  the  limbs  are  brown.  In 
repeating  this  description,  however,  in  the  Annals  and  Magazine  of 
Natural  Historyt  he  adds  a  footnote,  in  which  he  gives  the  characters 
of  some  specimens  from  the  Hindu  Kush  Mountains,  ^^dentified  by 
Mr.  Vigne  as,  withoi^t  doubt,  the  same  as  0.  vigneiJ^  In  this  descrip- 
tion he  emphasizes  the  fact  that  the  muzzle  is  white,  and  states  in  addi- 
tion that  the  limbs  are  covered  with  short  white  hair  and  that  the 
belly  is  also  white. 


•  Proc.  Zool.  8oc.,  London,  1840,  p.  70. 


tVol.  7, 1841,  pp.  251-253. 
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The  description  contained  in  this  footnote  is  much  more  fully  appli- 
cable to  Dr.  Abbott's  sj[)ecimens  than  the  original  one,  and  it  seems 
probable  that  Vigne's  sketch,  on  which  the  latter  was  founded,  was 
either  incorrect  in  many  particulars,*  or  represented  a  young  male  in 
summer  pelage. 

Dr.  Abbott  gives  the  following  dimensions  of  fresh  specimens : 


MeasureinenU. 


Leiij^th  of  head  and  bo<ly  ■ 

Length  of  tail  to  end  of  haira  . . 

Girth  of  chest 

Girth  of  belly 

Depth  of  chest  in  straight  lino. 


20407.  cf. 

20408,  d-. 

21847  t^. 

Inchet. 
56 
6.5 
42.5 
43 
16 

Inches. 
53 
6 
35 

Inchet. 
57 
6 
38 
45 

15  5 



aNoto  by  Dr.  Abbott :  "These  animals  were  shot  in  very  difficult  ground,  so  that 
measurements  are  only  approximate,  particularly  the  length  and  height.*' 

The  specimens  obtained  are  as  follows: 

20407.    Male.     Shigar  Valley,  Baltistan,  January  1892.     10,000  feet. 
'  20408.    Male,  young.     Shigar  Valley,  Baltistan,  January  1892.     10,000  feet. 
21817.    Male.    Shigar,  BaltiHtan.    9,000  feet. 

CAPRA  SIBIRICA,  Meyer. 

Two  skins  of  males  from  Baltistan  represent  this  species.  They  are 
in  winter  pelage  and  very  dark.  The  colors  of  the  two  skins  are  almost 
identical,  and  the  markings  are  very  shari)ly  defined,  in  which  latter 
feature  they  appear  (as  well  as  may  be  learned  from  the  descriptions 
of  various  authors)  to  differ  from  ordinary  specimens  of  C.  sibirica. 
The  following  is  a  description  of  one  of  tliese  skins,  No.  20400:  Face, 
neck,  breast,  fore  legs,  shoulders,  the  lower  part  of  the  flanks,  the 
thighs,  a  line  along  the  spine  and  the  tail,  strong  umber-brcTwn.  The 
hind  legs  are  also  brown,  but  have  a  sharply-defined,  large,  oblong, 
white  (or  cream-colored)  mark  on  the  posteroexternal  part  of  the  meta- 
tarsus, extending  from  the  hock  to  the  outer  false  hoof,  and  prolonged 
between  the  latter  and  the  true  hoof. 

A  white  mane  (tinged  with  brown  at  the  extremities  of  the  hairs) 
extends  along  the  spine  from  the  middle  of  the  nape  to  the  shoulder. 
The  brown  of  the  shoulders  follows,  and  behind  this  the  whole  back  is 
occupied  by  a  large  elliptical  white  mark,  or  saddle  (somewhat  washed 
with  brown),  which  is  bisected  longitudinally  by  a  dark-brown  spinal 
line,  as  already  stated.  Belly  whitish.  Ears  white  at  the  base  ante- 
riorly, brown  elsewhere.  The  beard  is  blackish  brown,  with  a  few 
soiled- white  hairs  at  its  base.  A  narrow  white  area  surrounds  the  anal 
region.  All  the  hairs  are  white  or  whitish  at  the  base — purest  where 
the  extremities  are  merely  tinged  with  brown,  and  less  so  where  they 
are  dark. 

*  The  same  remark  applieH  to  the  figure  inililinhed  by  Dr.  Sclatcr  iu  1860.  (Proc. 
Zool.  Soc,  London,  1860,  pi.  79.)  It  does  not  agree  with  the  diagnottis  which  it 
accompanies. 
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This  description  tallies  in  all  essential  points  with  that  for  male  speci- 
mens in  winter  pelage  from  the  Sajan  Mountains  identified  with 
Capra  8ibirica  by  Eadde,*  but  scarcely  with  Blanford's  diagnosis  of 
the  species  in  the  Fauna  of  British  India,  where  it  is  remarked  (p.  504), 
"  In  winter  the  general  color  is  yellowish  white,  tinged  with  brown,  or 
greyish."  Not  less  unsatisfactory  is  the  phrase  in  Sterndale's  diagnosis, 
"dirty  yellowish  white  In  winter "t  Under  the  heading  of  varieties 
of  Capra  sUnricay  however,  Blanford  remarks :  f 

A  very  dark-colored  ibex  is  said  to  occur  in  Baltistan,  but  is^  according  to  ScnUyi 
merely  the^d  male  in  winter  vesture.  Ibex  from  Siberia  and  from  the  Thian  Shan 
Mountains  north  ^  K^shgar  have  the  abdomen  and  the  back  of  the  carpus  and  tarsus 
white,  contrasting  sharpiy  with  the  front  of  the  legs,  which  is  very  dark  brown. 
Col.  Biddulph,  to  whom  I  am  indebted  for  calling  my  attention  to  this  character,  is 
of  opinion  that  the  Thian  Shan  animal  is  true  C.  sihitica  and  the  Himalayan  one' 
distinct,  in  which  case  the  latter  would  take  the  name  of  C,  eakin,  I  have  only  been 
able  to  examine  one  undoubted  Himalayan  skin,  and  cannot  say  if  the  difference 
ia  constant. 

Dr.  Abbott  gives  the  following  dimensions  of  the  fresh  specimens: 


Measurements  ami  weight. 


Length  of  head  and  body 

Tail  to  end  of  hairs 

Height  at  shoulder  (curved) 

Height  at  rump  (carved) 

Girth  of  chest 

Girth  of  belly 

Depth  of  chest  in  a  straight  line . 


Weight  (abont) . 


2O409d'. 

21846(/. 

firaldu 

Braldn 

Valley. 

Valley. 

Ineheg. 

Inehei. 

67 

«5 

11 

10.5 

39 

39 

42 

42 

46 

48 

58 

20 

20a 

roundt. 

Pounds. 

250 

250 

20409. 
21S46. 


a  The  horns  of  No.  21846  measure  34^  inches  around  the  curve. 

Male.     Braldii  Valley,  Baltistan,  December  19,  1891.     14,000  feet. 
Male.    Braldn  Valley,  Baltistan,  December  21,  1891.    21,000  feet. 


PTEROMYS  ALBIVENTER,  Gray. 

There  are  three  normal  specimens  of  this  flying-squirrel  in  the  collec- 
tion, and  also  two  specimens  of  the  melanistic  variety. 

iHii-  Male.    Central  Kashmir,  September  15,  1891. 

)gy§.  Male.    Lasbkok  Nullah,  September  16,  1^91. 

20135.  Female.    Western  Kashmir,  Jnly  3,  1891. 

20134.  Male,  young.    Western  Kashmir,  July  3, 1891  (melanistic). 

lifiiJ*  Female.    Central  Kashmir,  September  17,  1891  (melanistic). 

SCIITROPTERUS  FIMBRIATUS,  Gray. 

Of  this  species  there  are  fonr  specimens,  as  follows: 
iiiii'    Male.    Central  Kashmir,  September  15,  1891. 
ISlii-    Male.     Lasbkok  Nullah,  September  16, 1891. 
IHII-    Female.    Lasbkok  Nullah,  September  16,  1891. 
ifiil.    ^s^l«-    Central  Kashmir,  September  20,  1891. 


•Raddk,  Reiser  im  l^iiden  von  Ost-Siberieii,  1,  1862,  p.  244. 

t  Stkrndale,  Mammalia  of  India.  1884.  p.  444.  t  Op.  cit.,  p.  504. 
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ARCTOMYS  CAUDATUS,  Jacqiiemont. 

Two  specimens  of  this  fine  marmot  were  collected,  as  follows: 

!W?^    Female.    Vigh  Nullah,  August  1,  1891. 
\UU    Male.    Vigh  Nullah,  August  1,  1891. 

MUS  ARIANUS   GRISEUS,  new  subspecies. 

Similar  to  typical  Mu%  arianusy  Blanford,  in  size  and  proportions,  but 
having  the  upper  surfaces  ochraceous  gray,  instead  of  rufous. 

The  Long-tailed  Field-mouse  has  already  been  recorded  by  Dr.  Scully 
as  occurring  in  Gilgit.  There  are  three  skins  in  Dr.  Abbott's  collec- 
tion which  are  referable  to  this  species,  but  appear  to  represent  a 
distinct  color- variation.  Mr.  Blanford  describes  M,  arianv^  as  being 
"rufous  brown  above,"  and  Mr.  Thomas  as  "dark  red."*  Dr.  Abbott's 
specimens  are  grayish,  ochraceous  brown  above,  which  color  is  produced 
by  the  mingling  of  hairs  having  ochercolored  tips,  with  others  which 
are  black.  Ko.  20151,  which  is  immature,  is  especially  gray  above, 
and  coincides  in  color  almost  exactly  with  ordinary  specimens  of  Mus 
mnsculus. 

The  three  specimens  on  which  this  subspecies  is  founded  were 
obtained  by  Dr.  Abbott  in  pine  forests  at  high  elevations — two  of 
them  in  Central  Kashmir  and  the  third  in  the  Pir  Panjal  Pass.  He 
gives  the  following  dimensions  of  the  fresh  specimens: 


I   20151,  d".        20139,  9  .    ]   20144,  cf  • 
If  easurementa.  I    Central         Central    i  Pir  Panjal 

I  Kashmir.      Kashmir.         Pass. 


Inehet.  Inehet.   ;       Inehtt. 


Length  of  head  and  body i  3|  4 

Length  of  tail |  sf  4J 


l\ 


As  Mr.  Blanford  and  Mr.  Thomas  have  remarked,  Mtis  arianus  is 
very  closely  related  to  the  Mus  sylvaticus  of  Europe,  if  not  identical 
with  it  specifically.  Mr.  Thomas  has  brought  forward  the  greater 
length  of  the  hind  foot  as  a  distinguishing  character  of  M.  sylvaticm. 
Dr.  Abbott's  specimens,  being  dry  skins,  are  not  entirely  available  for 
critical  comparisons  of  this  kind.  The  length  of  the  hind  feet  in  two 
of  them,  measured  after  soaking  the  feet  in  w^ater,  are  as  follows:  No. 
20144,  male,  0.833  in.;  No.  20139,  female,  0.875  in. 

The  larger  of  these  two  dimensions  is  still  a  little  less  than  an  aver- 
age of  measurements  of  M.  sylvaticm  given  by  Mr.  Thomas,  which  is 
0.88  in. 

I  may  here  remark  incidentally  that  a  specimen  of  M.  aylvaticugj  from 
Switzerland  (No.  2995),  in  the  National  Museum,  is  of  exactly  the  same 
color  as  is  shown  in  the  figure  of  the  type  of  M.  arianus  in  Mr.  Blan- 
ford's  Zoology  of  Persia.*    If  this  figure  is  correctly  colored,  it  seems 


*  Proc.  Zool.  Soc.  London,  1881,  548. 
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to  me  that  M,  arianua  may  scarcely  be  called  '^  dark  red."  None  of  the 
specimens  of  M.  sylvaticua,  in  the  National  Musenm,  from  different 
parts  of  Earope,  show  a  strong  rufous  tint,  except  one  from  England. 
The  types  of  If.  arianus  griseus  are  as  follows: 

iUH'  Male.    Mountains  of  Central  Kashmir,  September  13,  1891.     10,000  feet. 

iHM'  Female.    Central  Kashmir,  October  8,  1891.    8,500  feet. 

^H*.  Male.    Pir  Panjal  Pass,  August  31,  1891.     8,500  feet. 

MUS  BACTRIANUS,  Blyth. 

There  are  five  small  mice  in  Dr.  Abbott's  collection  which  so  closely 
resemble  the  common  house-mouse,  Miis  musculusjthat  I  have  had  some 
doubts  as  to  whether  they  should  not  be  referred  to  that  species.  As 
the  tail,  however,  is  shorter  in  every  instance  than  the  head  and  body, 
and  the  belly  is  white,  or  only  slightly  tinged  with  buff,  I  presume 
they  really  represent  Mm  bactrianus.  Two  specimens  are  from  Srinagar 
and  the  remaining  three  from  other  localities  in  Kashmir.  Dr.  Abbott 
remarks  that  the  species  lives  in  the  houses  of  the  Gujar  herdsmen. 

The  following  dimensions  are  from  the  fresh  specimens: 


MoasureinentA. 


length  of  head  and  body  . 
Length  of  tail 


20150.  (/. 

Central 

I  Kashmir. 


IneJug. 
31 


20397,9.  2oU2,  9.  20143.9. 
Srinagar.  Vale  of  Vale  of 
Kashmir,  i   KaHhmir.     Kashmir. 


Inehea.   \ 
3| 
34 


Inehet. 
3 


t 


Indies. 
3 
21 


20149.  (^. 
Srinagar. 


Inehea. 


The  localities,  etc.,  are  as  follows: 
20397.    Female.     Srinagar,  Kashniif,  April  5,  1892. 
IWi'    Male.    Central  Kashmir,  October  17,  1891.    9,0()0  feet. 
iUH'    Female.    Yale  of  Kashmir,  August  10,  1891. 
3H4}-    Female.    Vale  of  Kashmir,  August  11,  1891 
f Hfl-    Male.     Srinagar,  August  8,  1891. 

MUS  RAITUS,   Linnwns 

Four  specimens,  as  follows: 

21688.  Vale  of  Kashmir,  June  5,  1893.    5,200  feet. 

21689.  Male.    Vale  of  Kashmir,  June  6,  1893. 
20395.  Young.     Vale  of  Kashmir,  winter,  1891-^92. 
20399.  Male.     Srinager,  Kashmir,  April  4,  1892. 

SMINTHUS   CONCOLOR,  Bllchner. 

It  is  a  matter  of  surprise  to  flud  specimens  of  this  recently,  described 
species  in  the  collection.  The  types,  the  only  known  specimens,  so  far 
as  I  am  aware,  came  from  Kansu,  China,  a  thousand  miles  eastward. 
Dr.  Abbott's  discovery  of  the  species  in  Kashmir  adds  greatly  to  its 
known  range.    His  two  specimens  agree  perfectly  with  the  original 


*  Persian  Boundary  Comuiissiuu,  II,  Zoology  and  Geology,  1876,  pi.  v,  tig. 
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description  of  the  species.  They  are  both  from  Central  Kashmir,  and 
were  obtained  at  an  elevation  of  11,000  feet.  Dr.  Abbott  gives  the  fol- 
lowing measurements  of  one  specimen,  No.  20140:  Length  of  head  and 
body,  2f  inches;  length  of  tail,  4}  inches. 

}Si$$.    Male.     Centrml  Kaskmir,  July  21, 1891. 
IU^\.     Male.     Central  Kashmir,  July  24, 1891. 

ARVICOLA  FERTIL.IS,  new  species. 

Size  medium.  Length  of  head  about  one-fourth  that  of  the  head  and 
body  together.  Tail-vertebrje  one  fourth  to  one-sixth  the  length  of 
the  head  and  body  together.  p]ars  moderate  (as  long  as  tlie  fore  feet, 
without  the  claws),  overtopping  the  fur  by  about  4  millimeters. 

Color  above,  dull  grayish  brown;  below,  pale  isabelline  brown.  All 
the  hairs  plumbeous  at  the  base.  Those  of  the  under  surfaces  are  uni- 
formly tipped  with  pale  brown  (white,  tinged  with  burnt  sienna).  The 
hairs  of  the  bac^k  have  a  subterminal  ring  of  the  same  pale  brown  color, 
and  blackish  tips;  numerous  umber-brown  hairs  are  intermingled. 
Ears,  nose,  and  backsof  feet  umber-brown.  Tailbicolored,  umber-brown 
above  and  very  pale  sieniia-brown  below,  corresponding  with  the  color- 
ation of  the  body.  The  long  hairs  at  its  extremity  are  chiefly  from  the 
under  side  and  therefore  light-colored.  A  nearly  pure-white  spot  on 
the  under  side  of  the  wrist  in  most  specimens. 

Dentition  that  of  the  subgenus  Altwolaj  Blanford.  Anterior  upper 
molar  with  three  outer  and  three  inner  angles.  Posterior  molar  with 
two  outer  and  two  inner  angles  and  a  terminal  oval  lobe.  (£n  one 
specimen  there  is  an  additional  rudimentary  angle  on  each  side  behind 
the  other  two.)  Anterior  lower  molar  with  three  outer  and  four  inner 
angles,  and  an  anterior  oblique  oval  lobe,  which  may  develope  a  rudi- 
mentary angle  on  each  side. 

JHmenaiona  of  the  body. 


MeasurotueiitH 


Head  and  body  * 

Tail  vertebno 

Tail,  with  terminal  pencil* 

Ear  from  the  orifice 

Hind  foot,  without  claw 


20146 
35509'  °' 
Central 
Kashmir. 


Inches. 
4.50 
.80 
1. 00 
.35 
.61 


20147 

35510'  ♦' 
Pir  Pai^al 
Mountains. 


20148 


I 


Incfiea. 

4.50 

1.05 

1.25 

.40  ' 

.61 


35511'  <^' 
Pir  Panjal 
Mountains. 


Inches. 
3.375 
r.87 


.35 

.57 


I    21600,  (f , 
Krishnag- 


59293,  J", 


Inches. 

4.25 

.70 

1.00 

.33 

.62 


Inches. 
4, 125 
1. 125 


*  These  measurements  were  made  on  the  fresh  specimens  by  Dr.  Abbott;  the  rest  are  from 
the  dry  skins. 

t  Dr.'  Abbott  gives  1. 625  inches  fur  the  tail  and  hairs,  but  I  think  this  must  be  un  error,  and 
have  substitutefl  a  measurement  of  the  vertebra3  from  the  dry  skin. 
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Meaaiirementfl 


Dimensions  of  the  skull. 

35509,  9 . 


Total  length 

Zy^matio  breadth 

Length  of  naaals 

Length  of  superior  molar  crowna. 


15 
7 
5.5 


35510,  9 . 

35511,  <f. 

mm. 

mm. 

25.5 

23.5 

16 

14.5 

7.5 

7 

6 

« 

Localities, — Central  Kashmir,  the  Pir  Panjal  range,  and  the  Kaj  Nag 
Moantains. 

This  species  appears  to  closely  resemble  Arvicola  wynneij  Blanford, 
and  may,  perhaps,  be  only  a  geographical  race  of  the  same.  It  has, 
however,  considerable  longer  ears  and  shorter  tail.  It  also  differs  in 
color,  being  yellowish-brown,  rather  than  "dark  rich  brown,''  or  "dark 
chestnut,''  which  are  the  colors  given  by  Mr.  Blanford  for  A.  wynnei. 
The  tyi)e  of  the  latter  species  is  from  Murree  (Marri),  which  is  in 
Kawul  Pindee,  about  one  hundred  miles  west  of  the  Pir  Panjal  pass 
and  across  the  Jhelum  Biver. 

Dr.  Abbott  remarks  that  the  surface  of  the  ground  in  many  of  the 
alpine  valleys  of  the  Pir  Panjal  range  is  completely  honeycombed  by 
the  burrows  of  this  species.  The  elevations  at  which  the  species  were 
obtained  are  indicated  in  the  following  list  of  specimens: 

iiiH'  Female.    CeDtral  Kashmir,  August  2, 1891.    12,000  feet. 
hUh  Female.     Pir  Panjal  range,  August  80, 1891.    8,500  feet.    Typk. 
i)(if  f .  Male.     Pir  Panjal  range,  August  30, 1891.    8,500  feet. 
58293.  Male.     K;ij  Nag  Mountains,  April  23,  1891.    8,000  feet. 
21690.  Male.     Krishnaguuga  Valley,  May  10,  1893.    7,000  feet. 

ARVICOLA  MONTOSA,  new  species. 

Size  of  the  single  specimen,  small.  Tail  vertebne  about  one-third  the 
length  of  the  head  and  body  together.  Ears  as  long  as  the  fore  foot 
from  the  wrist  (without  the  claws),  but  not  overtopping  the  quite  long 
fur.  Soles  with  six  tubercles;  the  hindermost  in  the  middle  of  the  sole. 
Behind  this  point  the  sole  is  hairy. 

Color  above,  dull  grayish  brown,  as  in  A,  fertility  but  considerably 
paler  than  in  that  species.  Under  surfaces  white,  very  lightly  tinged 
with  brown,  and  the  gray  of  the  base  of  the  hairs  plainly  seen.  Feet 
white.  Tail  bicolored,  corresponding  with  the  (loloration  of  the  body. 
The  long  hairs  at  the  extremity  are  mostly  from  the  upper  side  of  the 
tail  and  therefore  dark.  Ears  clothed  within  with  short  yellowish- 
brown  hairs.  The  anterior  outer  margin,  exc;ept  at  the  tip,  with  long 
hairs  like  those  of  the  body.  A  tuft  of  long,  nearly  pure- white  hairs 
behind  the  ears.  Nose  dusky  brown.  Claws  i)ale,  overhung  with  long 
white  hairs. 

Dentition  that  of  the  subgenus  Alticola,  and  similar  to  that  of  A. 
blanfardiy  but  with  four  external  angles  on  the  posterior  upper  molar. 
Internal  angles  of  the  same  tooth,  three  in  number.    Anterior  lower 
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molar  with  four  external  and  four  internal  angles.  The  first  external 
angle  as  long  as  the  others — not  shorter,  as  in  A,  hlanfordi.  In  the 
posterior  lower  molar  the  middle  external  and  internal  angles  alternate, 
and  the  space  between  them  is,  therefore,  not  lozenge-shaped. 

Dimensions  of  the  body. 


Measnremeiiti). 


20145 
35508'^' 
Central 
Kashmir. 


Head  and  body* 

Tail-vertebrffi 

Tail,  with  terminal  pencil  * 

Ear  from  the  orifice 

Hind  foot,  without  claw... 


Inches. 

3.625 

1.15 

1.25 

.45 

.71 


*  The.9e  measurements  were  made  on  the  fresli  Hitecimeu  by  Dr.  Abbott. 
Dimensions  of  the  skull. 


Measurements. 


Totallength 

Zygomatic  breadth 

Iiength  of  nasals 

Length  of  superior  molar  crowns 


355'J8   ,   I 
20145'° '  ! 
Central 
Kashmir.  I 


24  ' 
14 

7 

6  : 


Locality. — Central  Kashmir,  11,000  feet. 

This  species  resembles  Arvicola  roylei^  but  differs  in  the  form  of  the 
teeth.  The  color  is  paler  than  in  A.  roylelj  and  the  ears  are  longer, 
though  not  overtopping  the  fur. 

Dr.  Abbott  notes  that  the  single  specimen  obtained  was  caught  in  a 
tent  on  October  4,  snow  being  on  the  ground  at  the  time. 

Male.     Central  Kashmir,  October  4,  1891.     Type. 


20145 
35508* 


ARVICOLA  ALBICAUDA,  new  species. 


Similar  to  A.  hlanfordi  in  size  and  color,  but  with  a  shorter,  entirely, 
white  tail.     Dentition  like  that  of  A,  royJei. 

Ears  visible  in  the  fur.  Thumb  with  a  rudimentary  claw.  Tail  two- 
fifths  the  length  of  the  head  and  body,  densely  clothed  with  rather  long 
hairs.  Posterior  portion  of  soles  densely  hairy.  Fur  on  the  back,  15 
mm.  long. 

Color  above,  pale  reddish  gray,  the  hairs  dark  plumbeous  at  the  base, 
with  a  subterminal  ring  of  pale  yellow,  and  brown  tips.  The  peculiar 
pale  tint  of  the  back  is  produced  by  the  mingling  of  these  three  colors. 
Ears  clothed  with  long  hairs;  those  of  the  margin  pale  orange-brown. 
Upper  lip  and  all  under  surfaces  pure  white;  the  hairs  gray  in  the  lower 
half.    Fore  and  hind  feet  and  tail  pure  white,  the  hairs  white  to  the  base. 
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DimensUms  of  the  body. 


HeaaurementB. 


Head  and  body 

TaU 

Bar,  ftom  baae  of  orifice,  from  the  dry  skin 
Hind  foot,  w^thont  claw,  from  the  dry  skin 


No.  30393,$     1 

Bialdu  Valley. 

Baltistan. 

mm. 

4.25 

107 

1.75 

44.5 

.5« 

14 

.64 

10 

13 


The  teeth  closely  resemble  those  of  A.  roylei^  and  have  the  same 
number  of  angles  throughoat,  but  the  anterior  loop  of  the  first  upper 
molar  is  transverse,  and  the  first  inner  angle  of  the  anterior  lower 
molar  is  not  longer  or  more  curved  than  the  succeeding  ones. 

Dimensions  of  th^  skull. 


Measuremonts. 


Basilar  len^rtli.  from  onter  margin  of  foramen  magnum  to  end 

of  premaxillgp 

Zygomatic  breadth 


Braldn  Valley. 


mm. 
25 
15 


IStIi*    Female.     Braldn  Valley,  Baltistan,  December  19,  1891.    Type. 
LEPUS  TIBETANUS,  WaterhouBe. 

Dr.  Abbott  gives  measurements  of  sis  fresh  specimens  of  this  hare, 
four  of  which  are  in  the  collection.  All  of  them  were  obtained  in  the 
Shigar  Valley,  Baltistan,  January  9  and  10, 1892. 

Measurements  and  lists  of  specimens. 


Cat. 
'  namber. 


Locality. 


I 

20403  .  Shigar  valley 

20404  I do 

20405   do 

20406   do 

21840    do 

21841    do 


Sex. 

Length 

of  head 

and  body. 

Length 
of  tail. 

Weight. 

Inches. 

Inches. 

Pounds. 

cf 

17.5 

4.26 

3.25 

9 

18.5 

4.50 

4.00 

^ 

17.5 

4.50 

3.50 

9 

1«.0 

5.00 

4.00 

<f 

17.5 

4.00 

8.25 

d 

17.25 

4.50 

3.50 

LAGOMYS  ROYLEI,  Ogilby. 

There  is  one  specimen  in  the  collection  from  Nagmarg,  Central  Kash- 
mir, taken  at  an  elevation  of  9,000  feet.  It  is  a  fall  specimen  and  has 
the  middle  of  the  back  black  in  color,  produced  by  the  massing  together 
of  the  long  black  tips  of  the  hairs.  The  entire  sides  of  the  head  and 
body  are  rust-colored.  The  breast  is  also  rust-colored  and  abroad  line 
of  a  paler  tint  extends  thence  backward  above  the  middle  of  the  belly. 
Elsewhere  the  under  surfaces  are  whitish. 

Dr.  Abbott  gives  the  length  of  the  one  specimen  obtained  as  8  inches, 
but  I  think  he  has  included  in  this  the  hind  feet.  The  length  of  the 
head  and  body  in  the  dry  skin  is  6^  inches  (173  mm.). 
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The  dimensions  of  the  skull  are  as  follows: 


McasureraentH. 


35501,9, 
Nagmarg. 


Basilar  length,  from  inferior  margiy  of  foramen  magnum  to  po8- 

terior  margin  of  infiHorn 

Length  of  naHahi 

Length  of  cheek  teeth 


mm. 
34.5 
15.0 
8.0 


I 


IHM'    Female.     Nagmarg,  Central  Kashmir,  October  22,  1891.     9,000  feet 

LAGOMYS  GRISEUS,  B Ian  ford. 

Blanford  does  not  recognize  this  species  as  belonging  to  the  fauna  of 
India,  but  Dr.  Abbott's  two  specimens  agree  perfectly  with  the  de- 
scription and  figures  of  it  in  the  Zoology  of  the  Second  Yarkard  Mission, 
and  I  conclude  that  they  should  be  assigned  here  rather  than  to  the 
closely  allied  L,  macrotis.  The  adult,  No.  20396,  measured  8J  inches 
when  fresh,  and  the  younger  in<lividual,  7  inches.  Dr.  Abbott  notes 
the  following  regarding  the  species:  By  no  means  common  at  this  sea- 
son at  any  rate  (December) ;  probably  hibernates.  The  Baltis  say  they 
are  very  common,  living  among  the  rocks  and  glacial  moraines. 

The  dimensions  of  the  skull  of  the  adult  are  as  follows: 


Measurements. 


36814  ^. 
I  20306, 


Basilar  length* 

(ireatest  zygomatic  breadth 

Least  width  of  frontals 

Length  of  nasals 

Greatest  breadth  of  nannls  anteriorly* 

Length  of  crowns  of  upper  nuilars  and  premolars  . 

Upiwr  incisors  to  premolars 

Lower  incisors  to  pn*molars : . . 

Length  of  crowns  of  lower  molars  and  premolars  . 


mm. 

37.4 

21.5 
5.0 

16.5 
5.9 
8.7 

10.8 
7.6 
8.2 


*  From  lower  margin  of  foramen  magnum  to  posterior  edge  of  alveolus  of  large  incisor. 

38^?S.  Male,  Doru  Nullah,   Braldu  Valley,  Baltistan,   December  4,  1891.    IC 

feet. 
ilVih  Female,  young.    Dras  Valley,  Kashmir,  November  12,  1891.    9,000  feet. 


CROCIDURA  MURINA,  (Linn a' us). 

Of  the  five  specimens  of  this  species  collected  in  Srinagar  and  the 
Vale  of  Kashmir,  three  were  obtained  in  summer  and  two  in  winter. 
The  former  are  brownish  on  the  back  (the  tips  of  the  hairs  being  of 
that  color)  while  the  later  are  slate-gray.  This  difference  in  color, 
therefore,  appears  to  be  seasonal. 

In  one  of  the  largest  specimens,  No.  21686,  the  fifth  minute  upper 
tooth  is  concealed  by  the  fourth  and  sixth  from  without,  while  in  others 
it  is  visible  to  a  greater  or  less  extent. 
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THmensiona  of  three  specimens. 

MeaauremeDtB.  I   ^^J'    \   2168ft.  H"     '   ^^.^^    9'   j 

Snnagar.  |   Srinagar.      KasLmlr.  j 


Ineheg.  Inehet. 


Length  of  head  and  body 5^  !  5§  ,  4K  • 

Length  of  tail 2J  ;  a}  2J  j 


iUH-  ^^^^'    Vale  of  Kashmir.    Juue  29,  1891. 

21678.  Female.    Vale  of  Kashmir.    June  2,  1893. 

20398.  Male  (f).    Vale  of  Kashmir.    Winter,  1891-^92. 

UiH'  Female.    Sriuagar.    October  29,  1891. 

ilUi.  Male.     Srinagar.     May  25,  1893. 

CROCIDURA  ARANEA,  (Linnjuus). 

Cue  specimeD : 

}8H?*     Female.     Mountains  of  Central  Kashmir.     September  18,  1891;  in  pine 
forest,  10,000  feet. 

VESPERUGO  (ADELONYCTERIS)  SEROTINUS  (Sch  re  be r  ). 

The  8pecimeus  of  this  species  differ  very  mach  in  color  from  the 
American  form  which  has  been  assigned  to  the  same.  The  tips  of  the 
hairs  above  are  pale  ashy  yellow,  giving  a  hoary  appearance.  The 
forearm  is  much  longer,  reaching  2.2  inches. 

21685.    Female  ( f).    Vale  of  Kashmir,  May  29,  1893. 

21681.    Male.     Yale  of  Kashmir,  April  10,  1893. 

VESPERUGO  PIPISTRELLUS,  (Schreber). 

Two  8i)ecimens  from  the  Vale  of  Kashmir  are  in  the  collection. 
VESPERTILIO  MURINUS,  Linnans. 

One  alchoholic  specimen,  No.  21809,  female,  from  the  Vale  of  Kash- 
mir. 

lu  connection  with  the  foregoing  catalogue  I  have  thought  it  desira- 
ble to  compile  a  list  of  all  the  species  of  mammals  which  have  been 
definitely  recorded  by  Blanford,  Sterndale,  Jerdon,  Anderson,  Sclater, 
Scully,  Hiigel,  Lydekker,  and  other  writers,  as  occurring  in  the  north- 
western portion  of  Kashmir,  that  is,  in  the  Vale  of  Kashmir,  Baltistau 
and  Gilgit.    The  list  is  as  follows:  • 

Mammals  of  Northwestei'n  Kashmir. 

Macacos  rhesus.  Herpestes  aurupunctatus. 

Maoaeus  rhesus  riUosus.  ,  Herpestes  thysannruH. 
Stmuopithecus  schistaceus.  Herpestes  mungo  ( f ). 

Felis  UDcia.  Cauis  lupus. 

FeU$  torquaia,  Canis  aureus. 

Lynx  isabelllnus.  Cyon  dukhunensis. 


•The  names  of  species  included  in  Dr.  Abbott^s  collection  are  in  italics. 

/Google 


Digitized  by  ^ 


16 


MAMMALS  OF  KASB MIR—TRUE, 


Vulpes  montnnus, 
Mustela  flavigula. 
MiiBtelafoiiia. 
Putorias  erniinea. 
Putorius  snbheniacbalaiiiis. 
Putorius  canigtda. 
Putorins  alpinus. 
Lutra  Tiilgaris. 
Ursns  isabellinus, 
Ursvs  thibetanuQ. 
Talpamicrura  (?) 
Crocidura  aranea. 
Crocidura  murina. 
Rhinolophus  hipposideros. 
KhinolophuB  ferrnm-eqniunni. 
Megadcrma  lyra. 
Plecotns  auritus. 
SynotuB  daijelingensifi. 
Otouyctcris  hemprichi. 
Vesperugo  aerotinus, 
Vesperugo  discolor. 
Vesperugo  borealis. 
Vesperugo  pipistrellus. 
HarpiocepL talus  tubiuaris. 
Yespertilio  longipes. 
Yespertilio  megalopus. 
Vesper  alio  murinus. 
EupetauruB  cinerens. 
Pteromys  albiventer. 
Sciuropterus  Jim  hriatus. 


Arciomys  caudaius. 
Sminthus  cancolor. 
Mus  ratius, 
Mus  bactrianus. 
Mus  BublimiB. 
Mus  arianuB. 
Mus  arianus  griseus. 
Nesokia  bengalensis. 
Arvicola  roylei. 
Arvicola  blanfordi. 
Arvicola  fertilis, 
Arvicola  montosa. 
Arvicola  albicanda. 
Cricetus  pbacus. 
CricetuH  fulvus. 
Cricetus  isabelliuus. 
Hystrix  leucura. 
Lepus  iibetanus. 
Lagomys  roylei. 
Lagomys  griseus, 
Lagomys  macrotis. 
Ovis  rignei. 
Capra  sibirica.  • 
Capra  falconeri. 
Hemitragus  jeiulaicus. 
NemorbieduB  bubalinus. 
Neraorbiedus  goral. 
Cervus  caBbmerianns. 
Moscbus  uioscbiferns. 
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DESCRIPTION  OF  A  NEW  LIZARD  (VERTICARIA  BELDINGI), 
FROM  CALIFORNIA. 


By  Leonhabd  Stejneger, 

Curaiar  of  the  Department  of  Reptiles  and  Batrachiane, 


A  RECENT  examiDation  of  certain  specimens  of  Verticaria  sent  to 
the  Museam  for  identification  made  it  clear  that  the  specimens  from 
localities  north  of  the  Cape  St.  Lucas  region,  Lower  California,  differ  in 
several  points,  which  makes  it  necessary  to  regard  them  as  a  separate 
form. 

VERTICARIA  BELDINGI,  new  species. 

Diagnosis. — Scales  bordering  gular  fold  smaller  than  those  on  chest 
between  fore  legs;  frontal  usually  entirely  separated  from  second  supra- 
ocular by  a  row  of  granules. 

Habitat, — Southern  California  and  Lower  California,  except  Cape 
region. 

Type, — U.  S.  Nat.  Museum,  No.  11980;  Cerros  Island,  Lower  Cali- 
fornia; L.  Belding,  collector. 

After  a  careful  comparison  of  three  specimens  of  the  present  form,  viz : 
the  type  and  two  specimens  from  San  Jacinto,  San  Diego  County,  Cal., 
belonging  to  the  museum  of  the  Leland  Stanford  Jr.  University,  with 
40  specimens  from  the  Cape  St.  Lucas  region,  including  the  types  of 
Verticaria  hyperythraj  I  have  concluded  that  the  specimens  from  Cer- 
ros Island  and  Southern  California  differ  in  having  the  scales  forming 
the  border  of  the  gular  fold  considerably  smaller  than  the  correspond- 
ing scales  in  V,  hyperythra,  being  in  the  latter  of  the  same  size,  at  least, 
as  the  scales  covering  the  chest  between  the  fore  legs,  while  in  the  new 
form  here  described  they  are  perceptibly  smaller.  I  find,  moreover, 
that  in  37  out  of  the  40  specimens  of  V.  hyperythra  from  Cape  St.Lucas 
the  frontal  shield  is  in  contact  with  the  second  supraocular  and  often 
with  the  third  as  well,  while  in  F.  beldmgi  the  frontal  is  separated  from 
all  the  supraoculars  by  a  complete  series  of  granules.  This  charaeter 
is  not  quite  exclusive  of  V.  beldinrfi,  since  in  in  a  lot  of  specimens  col- 
lected by  Mr.  Belding  at  La  Paz,  Lower  California  (Nat.  Mus.  No. 
12613),  there  are  3  specimens  which  in  this  respect  agree  with  V.  held- 

Procoedings  National  Museum,  Vol.  XVII— No.  977. 
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ingu  thougli  otherwise  they  are  typical  V.  hyperythra.  The  character 
is  of  considerable  importance,  however,  as  it  appears  to  hold  in  more 
than  90  per  cent,  of  the  specimens. 

I  am  under  great  obligations  to  the  authorities  of  the  Leland  Stan- 
ford Jr.  University,  particularly  Dr.  Charles  H.  Gilbert,  for  the  oppor- 
tunity to  examine  the  two  specimens  from  San  Jacinto,  as  with  only  one 
specimen  in  our  own  collection  I  should  have  been  unable  to  appreciate 
the  difference  between  the  two  forms. 

I  take  great  pleasure  in  naming  this  new  species  after  Mr.  L.  Belding, 
whose  extensive  and  excellent  herpetological  collecting  in  Lower  Cali- 
fornia as  well  as  in  Upper  California  has  never  been  adequately  recog- 
nized. 
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NOTE   ON   A   BLUE  MINERAL,  SUPPOSED  TO   BE   ULTRA- 
MARINE,  FROM  SILVER  CITY,  NEW  MEXICO. 


By  R.  L.  Packard. 


SoM£  TIME  ago  the  newspapers*  mentioned  the  discovery  of  ultra- 
marine in  New  Mexico,  and  Mr.  G.  P.  Merrill,  curator  of  geology  in 
the  U.  S.  National  Museum,  who  was  in  Silver  City,  New  Mexico,  in 
the  early  part  of  1892,  visited  the  locality  where  the  blue  mineral 
referred  to  is  found,  and  noted  its  occurrence.  He  states  that  the 
mineral  occurs  in  irregular  veins  and  streaks  in  the  limestone  carrying 
the  silver  ore  (chloride)  which  is  mined  at  Chloride  Flat  near  Silver 
City,  The  specimens  he  procured  for  the  Museum  exhibit  the  earthy 
blue  substance  (which,  on  casual  inspection,  does  somewhat  resemble 
ultramarine)  intimately  associated  with  calcite,  chalcedonic  quartz, 
and  a  decomposed  ferraginous  siliceous  material  which  is  permeated 
with  calcite,  as  is  also  the  blue  mineral  itself;  and  grains  of  calcite 
can  be  seen  mixed  with  particles  of  the  latter  on  crushing  and  examin- 
ing it  with  a  microscope. 

It  was  found  impossible  to  free  the  mineral  completely  from  its  asso- 
ciated gangue  by  the  Thoulet's  solution,  and  to  obtain  as  pure  material 
ab  possible  for  analysis  small  particles  which  were  free  from  visible 
impurities  were  carefully  picked  out,  larger  ones  were  crushed  and 
gangue  and  mineral  separated  by  picking  over,  the  blue  fragments 
being  again  crushed  and  picked  over.  The  material  so  obtained  was 
powdered  in  an  agate  mortar,  treated  with  hot  dilute  hydrochloric 
acid  to  dissolve  out  the  calcite  and  other  impurities;  the  powder  was 
filtered  off,  washed,  and  then  boiled  with  a  strong  solution  of  carbonate 
of  soda,  washed  thoroughly,  dried  at  llQo,  and  ground  fine  for  analysis. 
With  every  precaution,  however,  a  few  scattered  grains  of  a  mineral 
more  strongly  refracting  than  the  blue  one  under  investigation  were 
observed  under  the  microscope,  showing  that  perfect  separation  had  not 
been  effected.  These  grains  of  foreign  matter  (quartz)  are  doubtless 
the  cause  of  the  slight  differences  in  the  analyses. 

*Iran,  London,  Jan.  2, 1892:  "A  Now  Discovery  of  Ultramarine." 
Proceedings  National  Museum,  Vol.  XVII— No.  978. 
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The  material  obtained  for  analysis  as  above  described  is  dull, 
earthy,  and  of  a  blue  color,  resembling  vivianite  in  these  respects, 
but  is  in  the  form  of  a  powder.  Its  grains  act  feebly  on  polarized  light, 
but  present  no  crystalline  forms.  It  does  not  lose  its  color  in  hot  acids 
although  it  is  partly  decomposed,  yielding  magnesia.  Before  the  blow- 
pip©  it  does  not  color  the  cold  borax  bead,  becomes  white  on  ignition 
but  does  not  fuse,  and  then  gives  a  pink  color  with  cobalt  solution. 
After  treatment  with  HCl  it  gives  no  reaction  for  manganese  on  fusing 
with  soda.    It  contains  no  phosphoric  acid  or  sulphur. 

The  analyses  of  different  samples  varied  somewhat  for  the  reasons 
which  have  been  given  above.    Three  which  accord  well  are  as  follows : 


Ignition  . 
SiO* 


M«0. 


FeO 
Al, 


q,. 


NftjO. 
K,0.. 


6.47 
62.43 
28.53 
.09 
.25 
.14 
.16 


I    98.07 


II. 


III. 


6.26  I 

63.19  •    62.03  < 
27. 22  ,    28. 74  I 


These  analyses  show  a  chemical  resemblance  to  talc,  although  the 
physical  proi)erties  of  the  two  minerals  are  different.  One  of  the  analyses 
(No.  XLVII)  given  InHintze's  Handbuch,  under  talc,  is  almost  identical 
with  the  above.  It  runs  as  follows:  SiOj  63.96,  FeO  O.CO,  MgO  28.25, 
n,0  6.65,  with  0.78  AI2O3. 

The  carbonate  accompanying  the  mineral  is  rich  in  magnesia  which, 
with  the  abundant  silica  and  iron  oxide,  would  supply  the  materials 
for  its  composition. 
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DESCRIPTIONS  OF  TWO  NEW  SPECIES  OF  CRABS  FROM 
THE  WESTERN  INDIAN  OCEAN,  PRESENTED  TO  THE 
NATIONAL  MUSEUM  BY  DR.  W.  L.  ABBOTT. 


By  Maby  J.  Rathbun, 

Aidt  Department  of  Marine  Invertebrates, 


A  LARGE  number  of  crabs  were  recently  collected  by  Dr.  W.  L. 
Abbott  at  the  islands  north  of  Madagascar.  Among  them  are  two  new 
species,  both  of  which  represent  rare  and  peculiar  genera.  The  genus 
Hypocceltts  of  the  Cancridte  can  be  distinguished  by  the  oblong  or  ovai 
cavity  beneath  the  anterolateral  border  of  the  carapace.  Three  species 
have  already  been  described:  H.  granulatusy  (De  Haan),  from  Japan, 
H.  diverticulatuSy  (Strahl)  [=Caneer  sctilptusy  Milne-Edwards,  not 
Herbst],  found  sparingly  from  Japan  to  the  Red  Sea  and  Mauritius, 
and  H.  punctatusj  Miers,  of  which  a  single  specimen  is  known,  from 
Torres  Straits. 

The  other  new  form  in  the  Abbott  collection  is  a  member  of  the  Thel. 
phusan  genus  Deckenia,  the  type  of  which  was  described  by  Hilgendorf 
from  the  adjacent  African  continent.  This  genus  diff'ers  from  other 
Thelphusidse  in  having  the  efferent  branchial  channel  prolonged  to  the 
front,  a  character  iu  which  it  approaches  the  Oxystomata. 

HYPOCCELUS  ABBOTTI,  new  species. 

Carapace  shaped  much  as  in  ff.  punctatus  *  and  strongly  lobulated  as 
in  that  species;  but  the  second  lobule  near  the  anterolateral  margin  is 
longer  than  wide,  and  the  posterior  margiu  of  the  cardiac  region  is 
transverse  and  is  distinctly  separated  from  a  small  median  lobule.  The 
surface  is  rough  with  blunt  spiniform  tubercles,  which  also  border  the 
somewhat  truncate  frontal  lobes  and  the  prominent  praeorbital  pro- 
tuberances. There  is  a  spine  at  the  inuer  suborbital  angle.  The 
pterygostomian  cavity  is  suboval,  wider  at  its  inner  than  its  outer  end. 
The  anterior  margin  is  straight  for  nearly  its  whole  length  and  is 
formed  by  the  anterolateral  margin  of  the  carapace.  The  cavity  is 
crossed  by  two  ridges  nearly  parallel  to  the  anterior  margin,  the  ante- 


*  Mier8,  Crustacea  H.  M.  S.  Alert,  p.  206,  pi.  xix,  fig.  B,  1884. 
Proceedingfl  National  Mii86iim.  Vol.  Xy^II~No.g79. 
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rior  ridge  stopping  short  of  the  inner  margin,  the  x)08terior  ridge  shorter 
and  not  reaching  the  outer  margin.  The  surface  of  the  abdomen  and 
sternuui  is  covered  with  bead-like  tubercles  except  for  irregular  eroded 
channels  or  pits.  The  right  cheliped  (the  left  one  is  missing)  is  massive 
and  tuberculous  or  spinous.  The  merus  is  short  and  thick,  margins 
tuberculous,  inner  and  outer  surfaces  smooth,  lower  surface  finely  tuber- 
culous. Carpus  with  lower  |ialf  of  outer  surface  spinous.  Manus  with 
upper  surface  subtriangular,  half  as  broad  as  long;  outer  surface  with 
longitudinal  spinous  ridges,  two  of  which  are  continued  on  the  pollex 
and  terminate  in  two  of  the  five  strong  teeth  (one  is  terminal)  of  the 
prehensile  edge.  The  dactylus  bears  four  spinous  ridges  on  its  out^r 
and  upper  surface  and  seven  teeth  on  the  prehensile  edge  which  are 
smaller  than  the  propodal  teeth  and  fit  closely  into  the  spaces  between 
them.  The  inner  surface  of  the  manus  is  tuberculous  on  its  proximal 
lower  portion.  The  ambulatory  legs  are  short  and  broad;  the  last  two 
pairs  when  drawn  up,  fit  into  the  cavity  adjoining  the  posterolateral 
border  of  the  carapace.  The  fneral  joints  are  very  broad  (in  the  first 
pair  the  width  is  one-half  the  length),  and  are  hollowed  beneath  to 
receive  the  two  following  joints;  their  anterior  distal  angles  are  pro- 
duced and  rounded.  The  distal  end  of  the  jiropodus  is  much  broader 
than  the  adjacent  portion  of  the  rather  slender  and  slightly  tapering 
dactylus. 

Unfortunately  it  is  impossible  to  give  an  accurate  descripfciou  of  the 
natural  color  of  the  specimen,  as  with  other  crabs  it  was  placed  when 
collected  in  contact  with  nudibranch  mollusks,  which  have  given  it  a 
dark  blackish-blue  color.  The  entire  surface  is  coated  with  a  mem- 
branous covering  apparently  epidermic;  which  tends  to  obscure  the 
tubercles.  Where  this  has  been  removed  with  muriatic  acid  the  cara- 
pace appears  to  be  blotched  with  bright  red  and  white.  The  tips  of 
the  spines  are  white.  The  carapace  is  sparingly  hairy,  the  legs  are 
margined  with  hair,  and  the  subbranchial  regions  are  very  hairy. 

Measurements, — Length  of  carapace  (of  male),  55.5  mm.;  width,  76; 
length  of  manus,  lower  margin,  44;  depth,  21;  width  of  upper  surface, 
10;  length  of  merus  of  last  ambulatory  leg,  upper  margin,  1C.6;  length 
of  carpal  joint,  11;  length  of  propodal  joint,  6;  lengtli  of  dactylus,  10; 
width  of  merus,  6.5;  proximal  width  of  propodal  joint,  6;  distal 
width,  4;  greatest  or  transverse  diameter  of  pterygostomian  cavity, 
25;  opposite  dimension,  11. 

Locality. — Aldabra  Island.     (One-male,  No.  17753). 

A.  Milne-Edwards  in  describing  the  genus •  says  that  the  pterygo- 
stomian cavity  is  concealed  by  the  anterior  feet  when  the  latter  are 
folded  against  the  carapace.  This  is  not  the  case  in  this  species. 
In  no  position  does  the  cheliped  fit  tightly  over  the  cavity.  When  the 
cheliped  is  folded,  the  upper  surface  of  the  manus  is  continuous  with 


*Nonv.  Arrli.  Mns.  Hist.  Nat.  Paris,  i,  1865,  p.  295. 
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the  inner  distal  x>ortion  of  the  outer  face  of  the  carpus.  The  inner 
border  of  this  area  corresponds  in  position  very  nearly  with  the  posterior 
margin  of  the  pterygostomian  cavity;  the  cavity  itself  is  therefore  left 
uncovered.  The  only  other  representative  of  this  genus  in  the  National 
Museum  is  a  single  specimen  of  H.  diverticulatus,  from  Mauritius^  in 
which  the  cavity  is  longitudinal,  its  margin  formed  by  two  confluent 
circles.  When  the  cheliped  is  folded  against  the  body,  the  concave 
upper  margin  of  the  manus  and  anterior  carpus  crosses  the  cavity  at 
its  middle,  conce^aling  the  posterior  half,  and  exposing  the  anterior 
half. 

H.  ahbotti  differs  from  other  species  in  the  double  ridge  in  the  ptery- 
gostomian  cavity,  and  in  the  carapace  marked  with  tubercles  instead 
of  granulations,  rugose  lines,  or  puncta^. 

DECKENIA  CRISTATA,  new  species. 

Carapace  a  little  more  than  four-fifths  as  long  as  broad,  very  thick, 
slightly  convex  transversely,  very  convex  longitudinally,  antero-lateral 
margins  strongly  arcuate.  There  is  a  prominent  tuberculous  post- 
frontal  crest,  extending  across  the  carapace,  sinuous,  interrupted  at 
the  median  line  and  at  the  cervical  suture,  and  slightly  interrupted 
behind  the  base  of  the  eye.  The  median  groove  extends  backward 
from  the  frontal  margin  to  the  postfrontal  crest,  where  it  divides  into 
two  grooves  outlining  the  narrow  anterior  portion  of  the  mesogastric 
region.  The  cardiaeal  grooves  are  shallow;  the  cervical  groove  is 
almost  longitudinal  for  a  portion  of  its  length,  then  curves  outward 
and  ends  at  the  x>ost- frontal  crest.  The  dorsal  surface  is  punctate,  the 
anterior  half  is  covered  with  squamiform  granules,  which,  on  the  ante- 
rior branchial  regions,  become  tuberculous  and  tend  to  form  short 
ridges.  The  front  is  about  one-third  the  width  of  the  carapace,  deflexed, 
tuberculous,  three-lobed,  median  lobe  more  advanced  and  much  nar- 
rower than  the  lateral,  its  margin  bent  towards  the  horizontal.  The 
margin  of  the  front  and  orbit  is  raised,  shining  and  indistinctly  granu- 
lous.  The  orbital  margin  is  sinuous,  its  general  direction  being  outward 
and  forward.  The  postorbital  tooth  is  acute  and  more  advanced  than 
in  D.  imitatrix.  The  epibranchial  tooth  is  smaller  and  not  far  behind 
the  postorbital ;  it  is  followed  by  a  row  of  about  twenty  small  tubercu- 
lous teeth,  forming  an  antero-lateral  marginal  line  which  posteriorly 
curves  upward  and  inward  on  the  carapace.  The  postero-lateral 
branchial  regions  are  marked  by  transverse  broken  raised  lines,  which 
are  continued  on  the  subbranchial  area.  The  posterior  of  these  lines  is 
the  strongest  and  is  continued  further  inward  on  the  dorsal  surface. 
The  suborbital  margin  is  nearly  straight,  inclined  inward  and  slightly 
forward,  and  is  finely  toothed,  its  inner  angle  thickened  and  adjoining 
the  end  of  the  efferent  branchial  channel,  which  is  in  advance  of  the 
lateral  frontal  lobe  and  is  visible  from  above.  On  the  subhepatic  region 
are  two  tuberculous  lines  concentric  to  the  orbit.    The  abdomen  of  the 
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female  Las  the  first  two  segments  short,  the  third  to  the  sixth  increasing 
successively  in  length,  the  terminal  segment  large,  subtriangular,  one- 
half  as  long  as  wide.  Eggs  very  large,  3  J  mm.  in  diameter.  The  disposi- 
tion of  the  antennal  region  is  similar  to  that  of  D.  imitatrix.  The  anten- 
nae are  minute,  smaller  than  in  that  species,  and  smaller  than  the  anten- 
nulje.  Maxillipeds  similar  in  shape  to  those  of  I),  imitatrix ;  margin 
of  merus  and  anterior  margin  of  ischium  tuberculous. 

The  chelipeds  are  very  unequal  and  rough  with  transverse  squamose 
lines.  The  lower  and  inner  margins  of  ischium  and  merus  are  armed 
with  triangular  spines ;  the  upper  margin  of  the  merus,  with  teeth  which 
are  prolongations  of  the  rugosities  of  the  outer  surface.  The  carpus 
has  a  stout  inner  spine,  with  a  smaller  one  at  its  base.  The  larger 
hand  is  deep  and  swollen ;  both  hands  are  curved  inward  and  very  rough, 
especially  above.  Digits  with  impressed  longitudinal  lines;  very  stout 
in  the  large  cheliped;  prehensile  edges  irregularly  toothed  and  almost 
touching.  The  ambulatory  legs  are  longer  than  in  D.  imitatrix.  Joints 
margined,  and  with  transverse  rugose  lines  which  form  shallow  teeth 
at  the  upper  margin.  Carpal  and  propodal  joints  with  a  double  margin 
above,  and  two  more  or  less  rough  longitudinal  ridges  on  the  outer  sur- 
face. Propodal  joints  with  two  rows  of  small  appressed  spines  below. 
Dactyli  flattened,  longer  and  narrower  than  in  7).  imiUitrix,  with  two 
rows  of  sharp  spines  above  and  below. 

Meastirements.^-Leugth  of  carapace  {ot  female),  29  mm.;  width,  34; 
thickness,  18;  width  of  front,  12;  width  between  postorbital  spines, 
22.6;  width  between  epibranchial  spines,  27;  length  of  propodal  joint 
of  cheliped,  lower  margin,  27;  depth,  13.5;  thickness,  8.8. 

Locality. — Seychelles.  (Two  females,  one  with  eggs;  one  young,  No. 
18064). 

This  si)ecies  differs  from  Deckenia  imitatrix  from  Zanzibar  in  the  post- 
frontal  crest,  narrower  front,  rough  surface,  fewer  spines  on  the  carpus, 
and  in  so  many  other  respects  that  the  species  are  not  likely  to  be  con- 
found exl. 
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DESCRIPTIONS  OF  A  NEW  GENUS  AND  TWO  NEW  SPECIES 
OF  AFRICAN  FRESH- WATER  CRABS. 


By  Mary  J.  Rathbun. 

Aidf  Department  of  Marine  Invertebrates. 

The  crabs  described  below  were  found  in  mud  under  boards  and 
timbers  by  Mr.  tF.  II.  Camp  at  Stanley  Pool,  Congo,  West  Central 
Africa. 

Family  Thelphusid^. 

PARATHELPHUSA  CAMPI,  new  species. 

Carapace  subquadrilateral,  conspicnously  punctate.  Depression 
between  the  gastric  and  cardiac  regions  deep.  Protogastric  lobes  prom- 
inent, separated  by  a  median  groove  which  extends  backward  from  the 
frontal  margin.  The  postfrontal  crest  begins  behind  the  base  of  the 
eyestalk  and  is  continued  to  the  lateral  margin;  it  is  finely  denticulate 
and  is  almost  straight,  sloping  backward  and  outward.  Front  a  little 
more  than  one-third  the  width  of  the  carapace,  deflexed,  divided  by  a 
very  shallow  sinus  into  two  lobes,  with  a  rjiised  margin,  which  is  con- 
tinued to  the  postfrontal  crest.  Superior  orbital  nmrgin  sinuous, 
advanced  in  its  middle  portion.  Postorbital  tooth  acute,  iirominent. 
Lateral  branchial  spines  three.  In  one  of  the  two  specimens  there  is  a 
spinule  between  the  first  and  second  spines,  and  a  short  fourth  8i;ine  on 
the  left  side.  Between  the  first  spine  and  the  postfrontal  crest  there 
are  two  or  three  spiuules  forming  a  short  ridge  in  the  same  line  with 
the  postfrontal  crest.  From  the  last  spine  a  raised  line  extends  back- 
ward upon  the  carapace,  and  is  followed  by  several  broken  parallel  lines. 
Tbe  inferior  margin  of  the  orbit  is  rather  deeply  rounded  below  the  outer 
angle;  from  that  point  the  margin  is  directed  inward  and  forward;  the 
inner  angle  is  obtuse;  the  margin  is  set  with  a  row  of  bead-like  gran- 
ules. The  terminal  segment  of  the  abdomen  of  the  female  is  subtri- 
angular,  and  the  length  is  nearly  half  the  width.  The  merus  of  the 
maxillipeds  is  very  transverse,  tlie  antero-external  angle  rounded,  the 
autero-internal  angle  not  deeply  cut. 

Clielipeds  of  female  unecjual;  merus  rugose  above,  iimer  margin 
tuberculous,  with  a  sharp  spine  just  below  tlie  margin ;  carpus  with  two 
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spines  on  the  inner  margin.  Hand  slightly  inflated;  upper  margin 
straight,  lower  slightly  convex.  Fingers  irregularly  toothed  and 
almost  touching.  Ambulatory  legs  rather  slender,  flattened;  propodal 
joints  indistinctly  spiouloas  on  the  margins. 

Measurements. — (No.  18065,  two  females).  Length  of  larger  speci- 
men, 21.5  mm. ;  width,  29.5.    Length  of  smaller  specimen,  19 ;  width,  27. 

This  species,  in  its  three  lateral  teeth,  resembles  P.  pcecilei,  A. 
Milne-Edwards,  but  diflfers  from  that  species  in  its  narrower  and  more 
quadrate  carapacte  and  interrupted  postfrontal  crest. 

ERIMETOPUS,  new  genus. 

Carapace  arcuate  anteriorly,  quadrate  posteriorly^  moderately  con- 
vex. Front  advanced  beyond  the  antennular  cavities,  composed  of 
two  distinct  rounded  lobes.  Orbits  narrow;  eye  stalks  tapering  to  the 
extremity.  Postfrontal  crest  short  and  inconspicuous,  or  wanting. 
Lateral  margins  spinous.  The  merus  of  the  maxillipeds  is  transverse, 
the  antero-external  angie  rounded,  the  palpus  articulating  at  the  inter- 
nal angle,  which  is  very  slightly  notched.  Chelipeds  with  a  row  of 
spines  on  the  anterior  margin  of  the  carpus.  Ambulatory  legs  with 
margins  spinous. 

ERIMETOPUS  SPINOSUS,  new  species. 

Carapace  about  four- fifths  as  long  as  broad,  convex  longitudinally, 
postero-lateral  margins  long,  sloping  slightly  inward  and  backward, 
antero-lateral  margins  arcuate.  The  cardiac  region  and  the  posterior 
portion  of  the  gastric  region  are  outlined  by  shallow  depressions. 
Front  about  one-third  the  width  of  the  carapace,  advanced,  two-lobed, 
lobes  separated  by  a  broad  V-shaped  sinus.  Margin  of  front  and  orbits 
granulous.  Orbits  well-defined,  the  outer  angle  a  sharj)  incurved 
spine.  There  are  two  protogastric  lobes,  little  elevated  and  often  not 
discernible,  except  by  two  transverse  lines  of  a  lighter  color.  A  very 
shallow  median  groove  extends  backward  from  the  frontal  margin  and 
forks  directly  behind  the  protogastric  lobes.  The  postfrontal  crest, 
when  present,  is  short,  arcuate,  tuberculous,  and  indistinct.  It  begins 
back  of  the  cornea  and  for  a  short  distance  is  nearly  straight,  directed 
outward  and  slightly  forward,  then  curves  almost  parallel  to  the  antero. 
lateral  mjirgin.  In  most  specimens,  however,  tlie  crest  is  obsolete, 
indicated  only  by  the  smoothly-rounded  elevation  behind  the  orbit, 
Antero-lateral  margin  with  a  row  of  from  5  to  8  spines  next  the  orbit, 
of  which  the  orbital  spine  is  the  largest.  The  spines  are  irregular  in 
size  and  position.  -  On  the  anterior  branchial  region  are  5  or  more  mar- 
ginal spines  separated  by  a  sjiace  from  the  hepatic  spines;  the  anterior 
is  by  far  the  larger,  and  is  sometimes  bifid.  The  others  decrease  in 
length  posteriorly.  The  suborbital  margin  is  granulous  except  at  the 
notch  beneath  the  postorbital  spine.  The  abdomen  of  the  female 
covers  the  sternum. 
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Chelipeds  ia  the  female  aneqaal.  The  margins  of  the  merus  are 
spinulous,  the  upper  margin  with  a  sharp  spine  near  the  carpus,  the 
inner  surface  tuberculous  at  its  base,  the  lower  surface  with  a  trans- 
verse tuberculous  ridge  at  its  distal  end.  The  carpus  has  two  strong 
spines  on  its  inner  margin,  and  a  row  of  about  7  smaller  spines  on 
the  anterior  margin,  two  of  which  are  close  to  the  condyle  of  the  manus 
and  are  separated  by  a  wide  interval  from  the  remaining  spines. 
Sometimes  one  of  the  spines  is  bifid,  and  occasionally  additional  spiu- 
ules  occur  on  the  upper  surface  behind  the  marginal  spines.  The 
manus  is  slightly  swollen,  with  a  convex  lower  margin  and  almost 
straight  upper  margin,  which  sometimes  in  the  smaller  cheliped  has  a 
small  sharp  spine  at  the  distal  end ;  in  a  few  specimens  there  are  one 
or  two  spines  at  the  proximal  end.  Fingers  irregularly  dentate  on 
their  prehensile  edges  and  slightly  gaping.  The  ambulatory  legs  are 
rather  broad,  flattened;  meral  joints  with  two  spines  at  the  distal  end; 
carpal  and  propodal  joints  strongly  spined  above;  carpal  joints  with 
distill  spines  in  the  first  pair  and  often  in  the  second  and  third  pairs; 
propodal  joints  with  a  few  spines  below;  dactyli  with  four  rows  of 
spines. 

Memurements. — (No.  18066,  female.)  Length,  30.5  mm.;  greatest 
width,  38;  width  between  postorbital  spines,  19. 

The  male  is  unknown. 

This  species  can  be  distinguished  from  other  ThelphusidsB  by  its 
produced,  round-lobed  front,  narrow  orbits,  and  numerous  spines. 
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AN   ANALYSIS  OF  JADEITE  FROM  MOGOUNG,  BURMA. 


By  Oliver  C.  Farrington. 


The  specimen  of  jadbite  here  described  (No.  81306),  was  obtained 
from  Mr.  James  Wickersbam,  of  Tacoma,  Washington,  he  having  for- 
warded it  to  Major  J.  W.  Powell,  Director  of  the  U.  S.  Geological 
Survey,  for  examination.  The  material  sent  consisted  of  fragments 
taken  from  a  jade  bowlder  procured  in  Burma  by  Rev.  J.  A.  Friday, 
who  was  for  ten  years  a  missionary  in  the  vicinity  of  Mogbung.  As 
these  fragments  seemed  to  be  typical  specimens  of  the  unworked 
Burmese  jadeite,  and  came  from  a  source  which  could  leave  no  doubt 
as  to  their  genuineness,  it  was  thought  desirable  by  Prof.  F.  W. 
Clarke,  Chief  Chemist  of  the  Survey,  that  a  somewhat  extended 
examination  should  be  made  of  them,  and  they  were  accordingly 
placed  in  the  hands  of  the  writer  for  this  purpose. 

Concerning  the  mode  of  occurrence  of  the  jade,  the  information 
which  Mr.  Friday  obtained  is  largely  corroborative  of  the  previously 
published  statements  of  Dr.  Anderson*,  and  since  these  give  an  excel- 
lent description  of  the  Mogoung  "diggings,"  we  quote  them  here: 

A  stone  known  in  commerce  as  jade  is  extensively  worked  in  the  Mogoung 
district  of  Upper  Barma. 

The  mines,  or  rather  pits,  are  in  a  vaHey  25  miles  southeast  of  Meiukhoom,  as 
many  as  1,000  men  being  engaged  in  digging,  during  certain  seasons  of  the  ye.ir.  The 
stone  is  found  in  the  form  of  more  or  less  rounded  bowlders,  associated  with  others 
of  quartz,  etc.,  embedded  in  a  reddish  yellow  clay.  The  pits  are  not  after  any  par- 
ticular plan  and  none  exceed  20  feet  in  depth.  They  occur  all  over  the  vallej'  and 
at  the  base  of  the  hiU.  The  masses  which  are  removed  are  of  considerable  size,  and 
I  saw  sonic  in  a  godown  of  a  merchant  at  Rangoon  so  large  that  it  required  three 
men  to  turn  them.  ♦  *  •  The  greater  portion  of  the  Mogoung  stone  was  formerly 
exported  to  Momien,  in  Yunan,  and  a  considerable  amount  still  goes  there.  It  is 
I>oBsible  therefore  that  the  specimens  of  jadeite  from  China,  of  which  analyses  have 
been  published,  were  originally  obtained  in  Burma,  it  appears  however  that  there 
arejade  mines  in  Yunanalso,  as  well  as  in  other  provinces  of  China. 

In  regard  to  the  methods  employed  by  the  natives  in  working  the 
jade,  Mr.  Friday  states  that  they  break,  by  heating,  the  bowlders  which 


*  Geology  of  India,  Part  iv,  p.  94. 
Proceedings  National  Museum,  Vol.  XVII— No.  081. 
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contain  it,  until  a  suitable  piece  is  found.  This  is  then  laid  aside  to  be 
sold  to  the  caravans  which  come  to  the  mines  for  this  purpose  from 
China  and  other  countries,  or  it  is  worked  by  the  native  artisans. 

These  latter  cut  the  bowlders  with  a  saw  made  of  a  bow  of  bamboo, 
strung  withasteel  wir^composed  of  finer  wires  twisted  together.  Keep- 
ing the  stone  wet  by  water  dripping  from  above,  they  sit  down  before 
it  and  with  this  primitive  tool  saw  away  day  after  day  till  they  have 
reduced  it  to  the  desired  shape.  This  process  seems  painfiil  and 
laborious  enough,  but  before  the  use  of  steel  was  known,  its  difficulties 
must  have  been  £eu*  greater. 

The  specimens  examined  had  in  general  a  pure  white  color,  but  con- 
tained occasional  spots  of  light  green.  For  the  i)urpose  of  analysis^ 
only  the  white  portions  were  used. 

The  analysis  gave  the  following  results: 
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The  state  of  oxidation  of  the  iron  was  not  determined.  Manganese 
was  probably  present  iii  minute  quantity,  as  indicated  by  the  color  of 
the  sodium  carbonate  fusion,  but  it  was  impossible  to  precipitate  a 
weighable  amount.  The  analysis  shows  no  essential  differences  from 
those  made  of  similar  material  by  Schoetensack*  and  Damour,t  except 
in  the  fact  that  the  percentages  of  GaO  and  MgO  are  very  small.  As 
neither  of  these  molecules  would  be  present  in  a  typical  jadeite,  the 
material  analyzed  may  therefore  be  considered  as  unusually  pure,  and 
the  close  approximation  of  the  ratios  to  those  required  by  the  formula 
tends  to  confirm  the  correctness  of  the  latter. 

Macroscopically  the  jadeite  is  subtranslucent,  exhibits  a  homogene- 
ous, fine-grained  texture,  and  is  very  tough.  Under  the  microscope  it 
is  seen  to  be  made  up  of  small  irregular  granules  and  flat,  parallel  fibers 
closely  interwoven.  The  granules  rarely  exceed  0.06  mm.  in  diameter 
and  the  fibers  have  an  average  width  of  only  0.05  mm.  with  a  varying 
length  of  from  0.15  mm.  to  0.6  nim.  In  this  f^nenessof  grain  the  material 
differs  from  the  Monghoung  jadeite  described  by  Schoetensack,  as  he 
states  that  to  consist  of  '^grobkornigen  und  auch  langgezogenen  Lam- 
ellen."    The  absence  of  distinct  crystal  forms  renders  optical  orienta- 


*  Die  Nephritoide  des  mineralogischen  und  des  ethnographisch-praehistoriBchen 
Mnseams  der  Universitiit  Freiburg  im  Breisgau.    Inaug.  Dis.,  Berlin,  1885. 
tBoll.  Soc.  Min.,  iv,  1881,  157. 
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tion  difficult,  but  occasional  sections  show  parallel  cleavage  lines  giv- 
ing an  extinction  angle  of  35^.  Others  showing  cleavage  lines  nearly 
at  right  angles  give  an  angle  of  extinction  =Oo.  A  form  with  cleavage 
cracks  making  an  angle  of  63^,  evidently  from  the  orthodiagonal  zone, 
shows  the  emergence  of  an  optic  axis  with  finely  colored  rings.  Indi- 
cations of  an  alteration  process  appear  in  some  portions  of  the  section 
in  a  clouding  and  opacity  extending  inward  from  the  cleavage  cracks. 
These  portions  under  a  higher  power  exhibit  a  finely  fibrous  structure 
which  is  developed  in  the  individual  granules  and  which  suggests  that 
alteration  to  amphibole  is  taking  place.  As  compared  with  the  Amer- 
ican jadeites  described  by  Clarke  and  Merrill*  the  Mogoung  specimen 
shows  chemical  and  optical  differences  which  correspond  to  those 
already  mentioned,  as  distinguishing  it  from  the  jadeites  described 
by  Schoetensack  and  Damour  {loc.  cit.)y  viz:  smaller  percentages  of 
the  elements  replacing  Na  and  Al  and  microscopically  a  finer  texture. 


'  Proc.  U.  S.  Nat.  Mub.,  xi,  1888, 115. 
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NOTES  ON  SOME  SKELETONS  AND  SKULLS  OF  PORPOISES 
OF  THE  GENUS  PRODELPHINUS,  COLLECTED  BY  DE.  W. 
L.  ABBOTT  IN  THE  INDIAN  OCEAN. 


By  Frederick  W.  True, 

Curator  of  ihe  Department  of  Mammals, 


During  his  recent  cruise  among  the  islands  north  of  Madagascar, 
Dr.  Abbott  collected  three  complete  skeletons  and  two  skulls  of 
porpoises.  These,  with  notes  and  measurements,  he  has  very  kindly 
presented  to  the  National  Museum.  The  notes  include  a  description  of 
the  coloration  of  each  specimen  captured,  and  thus  it  is  possible  to 
con^elate  the  external  characters  with  those  of  the  skeleton.  This  is  a 
most  important  matter,  and  especially  so  in  this  instance,  as  the  speci- 
mens all  belong  to  the  genus  Prodelphinusj  than  which  there  is  no  more 
difficult  group  among  the  Delphinidje. 

It  is  with  considerable  diffidence  that  I  attempt  to  identify  Dr.  Ab- 
bott's specimens  with  any  of  the  <lescribed  species  of  Prodelphinus. 
The  practice  of  establishing  species  on  single  skulls  was  formerly  fol- 
lowed in  connection  with  this  genus  as  elsewhere  in  the  Delphinida3. 
But  it  has  been  pointed  out,  especially  by  Sir  William  Flower,  that  in  a 
•  series  of  skulls  of  Prodelphinus^  while  those  at  the  extremes  may  show 
differences  which  would  entitle  them  to  be  regarded  as  specifically 
distinct,  these  differences  blend  together  in  the  middle  of  the  series. 
Hence,  in  considering  the  identity  of  any  particular  skull,  it  is  often 
doubtful  to  which  one  of  several  nominal  species  it  should  be  referred. 

Much  new  light  has  been  tlirown  on  the  relationships  of  the  species 
of  Prodelphinus  by  Dr.  Liitken  in  his  most  valuable  work  upon  this  and 
other  genera  of  Delphinida*,*  published  in  1889.  Having  in  his  posses- 
sion an  excellent  colle(;tion  of  skeletons  of  various  species  of  Prodel- 
2)hinu8j  accompanied  by  color-notes,  measurements,  etc.,  he  was  able  to 
fumish  much  fuller  information  than  any  previous  writer.  For  several 
species  he  has  given  the  number  of  vertebrje,  the  position  in  the  ver- 

•  Bidrag  til  Kandskab  om  <le  tro  pelagiske  Taiidhval-Slaegter  StenOf  Delphinus  og 
Prodelphinus,  Vidensk.  Selsk.  8kr.,  6.  Raekke,  naturvid.  ogmath.  Afd.,  V,  1,  1889. 
At  tlie  time  a  copy  of  this  paper  reached  roe,  my  own  work  on  the  DelphinidsB  (A 
Review  of  the  Family  Delphinidjp.  BuHetin  of  the  U.  S.  National  Museum,  No.  36, 
1889)  was  passing  through  the  ])re8H,  and  I  waH  unable,  therefore,  to  make  as  good  use 
of  it  as  I  should  have  desired  to  do. 

ProceeiUnifH  National  Mutieuiu.  Vol.  XVII-_Xo.  982. 
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tebral  column  in  wliich  the  various  processes  and  foramina  originate 
and  disappear,  the  number  of  phalanges,  the  absolute  and  relative 
dimensions  of  the  skull,  and  many  other  important  details.  In  treating 
of  Dr.  Abbott's  specimens  1  shall  follow  the  method  originated  by  Dr. 
Ltitken,  thereby  supplying  the  means  for  further  comparisons. 

In  spite  of  certain  differences  in  coloration,  etc.,  I  regard  all  of  Dr. 
Abbott's  specimens  as  belonging  to  the  same  species.  They  seem  to 
me  identical  with  the  specimens  (Nos.  8  and  3)  which  Dr.  Liitken  iden- 
tified (rightly  I  believe)  with  Gray's  species  attenuatm.  The  question 
of  their  relationship  to  other  species  I  shall  pass  over  for  the  present, 
and  shall  proceed  to  describe  them  in  detail.  The  material  is  as 
follows : 

a.  Complete  skeleton  of  n  male,  6  feet  2  inches  long,  from  oif  the  Amirant«8  Islands; 
obtained  February  12,  1893.     No.  36049. 

5.  Skull  of  a  female,  7  feet  long,  from  oif  the  Amirantes  Islands ;  obtained  February 
15,1893.    No.  36050. 

c.  Skull  of  a  female,  6  feet  1  inch  long,  from  off  Alphoiise  Island.     No.  36131. 

d.  Complete  skeleton  of  a  female,  6  feet  2  inches  long,  from  off  Providence  Island ; 
obtained  August  12,  1892.    No.  36051. 

e.  Complete  skeleton  of  a  male,  5  feet  6^  inches  long,  from  off  Johanna  Island ; 
obtained  January  15,  1893.    No.  36048. 

The  external  coloration  is  given  by  Dr.  Abbott  as  follows: 

No.  36049,  <J,  Amirantes Islands. — Above,  blackish ;  below,  light  gray  or  ashy,  with  a 
sharply-defined  line  of  division  between  the  two  colors.  Belly  speckled  with  black 
spots  of  the  size  of  barley  grains.  *'Black  portion  saddle-shaped,  narrowing  in  front, 
passing  to  the  base  of  the  rostrum,  and  4  inches  above  the  eye.  A  darkish  line  passes 
through  the  eye.  Rostrum  black,  above,  gray  beneath,  with  black  spots  the  size  of 
barley  grains.'' 

No.  36050,  female,  Amirantes  Islands. — Above,  dark  gray,  speckled  with  white; 
beneath,  light  gray.  (Whether  the  colors  are  sharply  separated  is  not  S])eciiied  in 
.  this  instance.) 

No.  36131,  female,  Alphonse  Island. — Color  dark  gray  or  ashy;  above,  nearly 
black;  beneath,  light,  with  a  sharply  defined  line  of  demarkation.  Belly  not 
speckled. 

No.  36051,  female.  Providence  Island. — Dark  gray  or  ashy;  darkest  on  the  back, 
speckled  with  white  below. 

No.  36048,  male,  Johanna  Island. — Back,  dark  ashy;  beneath,  pale  ashy,  speckled 
with  irregularly-shaped  dark  ashy  spots  the  size  of  maize  grains.  Line  between 
dark  and  light  part-s  sharply  defined,  especially  on  the  head,  where  it  passes  3 
inches  above  the  eye  to  the  base  of  the  rostrum. 

It  will  be  observed  that  the  ground-color  in  all  these  specimens  is 
quite  uniform,  and  that  the  chief  diU'ereuce  is  in  the  spotting.  It  is  also 
worthy  of  remark  that  the  spots  of  the  females  are  white,  while  those  of 
the  males  are  black  or  dark  gray.  This  may  be  accidental,  but  the  idea 
that  the  diflference  in  the  color  of  the  spots  is  a  sexual  character  derives 
some  support  from  the  fact  that  the  type  of  Gray's  D.punctatus  (consid- 
ered by  me  as  identical  with  P.  attenuatus)^  which  was  a  female,  had 
white  spots.    Dr.  Liitken  *  does  not  refer  to  the  presence  of  spots  in 

*L.  c,  p.  45. 
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this  species.  The  color  of  his  No.  8,  however,  was  "  very  dark  above 
and  ashy  gray  below,"  in  which  it  agrees,  so  far  as  the  ground-color  is 
concerned,  with  Dr.  Abbott's  specimens. 

Bringing  together  in  tabular  form  the  measurements  of  the  exterior 
given  by  Dr.  Abbott  and  those  of  Dr.  Liitken's  No.  8,  we  have : 

Tdbh        measurements. 


Catalogue  Dumber. 

Sex. 

Total 
length. 

1 

'3 

Width  of  flukes. 

1 

§ 

'd  a 

Pi 

It 

P 

11 

H 

W 

2 

O 

o 

Ft.  In. 

Inches. 

Inches. 

Inches. 

Indies. 

Inelus. 

Inches. 

huHus. 

38050  

9 

I     7      0 
6      2 

1 

36049 

33 

5^ 

17 

10  1        31^ 

36051 

6      2 

6 

36031              

6      1 

6 

38 

31* 

36048 

'     5      6J 

6 

15 

9 

1 

Liitken*8  No.  8 

9 

,     5      7t 

31i 

: 

35  1  .. 

1 

The  number  of   teeth  in  the  diflFerent  skulls  is  as  follows:   No. 
36059,  female,  '?^;  No.  3G049,  male,  ^^',  No.  3G05I,  female,  !^^.;    No. 


39-39 ' 

36031,  female,  ■^;  No.  36048,  male,  J^^^J.  The  total  number,  therefore, 
varies  from  150  to  168.  The  number  in  Dr.  Liitken's  two  specimens 
was  147  and  163,  respectively. 

In  the  three  skeletons  collected  by  Dr.  Abbott  and  the  two  of  Dr. 
Lutken,  the  number  and  the  divisions  of  the  vertebrae  are  as  follows: 
No.  36049,  c?  .— C.  7;  D.  16;  L.  20;  Ca.  36=79. 
No.  36051,  $ .— C.  7;  D.  16;  L.  20;  Ca.  35=78. 
No.  36048,  c?.— C.  7;  D.  16;  L.  20;  Ca.  36=79. 
Dr.  Liitken's: 

No.  8,  $.— C.  7;  D.  15;  L.  21;  Ca.  36=79. 
No.  3,  (!).— C.  7;  D.  15;  L.  21;  Ca.  38=81. 

The  amount  of  variation  here  shown  is  very  slight  for  members  of 
this  family.  In  the  first  and  third  of  Dr.  Abbott's  specimens,  the  last 
pair  of  ribs  is  rudimentary,  while  in  the  second  (No.  36051)  there  are 
two  rudimentary  ribs  on  the  left  side  and  one  on  the  right.  Each  of 
Dr.  Liitken's  specimens  possessed  a  single  pair. 

The  characters  connected  with  to  the  relative  position  of  the  processes 
and  foramina  of  the  vertebras  next  claim  our  attention,  and  here  again 
the  amount  of  variation  is  small: 


Character. 


36049,  d".  S*.")!,  ?. 


36048.  cf . 


Liitken'H 

8.  9. 


Liitken's 
3. 


First  vertical  arterial  foramen 
is  In  vertebra  namber 

Last  distinct  traosversu  pro- 
cess is  on  vertebra  number. . 

Last  distinct  neural  spine  is 
on  vertebra  number 

1 

66 
3l8t  to  46th  1 

56 

60 

67 

33d  to  42d 

1 

1 

57  1 

60  1 

66 

33d  to  45th 

58 
62 

67 ; 

33d  to  44th 

1 

57  or  58 

61 

67  or  68 

Vertebrae  without  metapophy  • 

MS 

29th  to  44th 
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The  last  relationship,  that  of  the  number  and  portion  of  the  metapo. 
phyes  is,  perhaps,  of  little  importance,  as  these  processes  die  away  very 
gradually  and  different  observers  might  disagree  aa  to  the  real  number. 

In  the  number  of  phalanges,  Dr.  Liitken's  two  specimens  show  a  con- 
siderable difference,  while  those  of  Dr.  Abbott  agree  well  among  them- 
selves.  The  formulae  (the  metacarpals  being  excluded)  are  as  follows :  * 


Digits. 


First  digit  . . 
Second  digit 
Third  digit. . 
Fourth  digit 
Fifth  digit.. 


36049,  cf. 


Phalanget. 

8 
5 
2 


36061,  9. 


Phalangei. 

8 
5 
2 


36048,  cf . 


Phalanges. 

8 
5 
2 

1  ! 


Liitken's 
No.  8,  9. 


Liitken's 
No.  3. 


Phalanget.  Phalanget. 

2  0 

8  (9)  7 

6  5 


The  five  skulls  agree  well  in  proportions,  the  rostrum  being  60  to  61 
per  cent,  of  the  total  length  in  all.  The  breadth  of  the  rostrum  at  its 
base,  compared  with  its  length,  varies  from  37.5  per  cent,  in  the  largest 
skull  to  40.5  per  cent,  in  the  smallest.  Other  proportions  may  be  learned 
from  the  following  table  of  measurements: 


Measurement. 

36050,9, 
Amiran- 
tes  Is- 
lands. 

36049,  rT, 
Amiran- 
tes  Is- 
lands. 

36051,  9 , 

Provi- 
dence Is- 
land. 

36031,  9, 

Alphonse 

Island. 

36048,  cf, 
Johanna 
Island. 

Lutken's 
No.  8,  9. 

Ltitken's 
No.  3. 

Type  of 
P.  attenu- 
ahu,  Brit. 
MUS.347&. 

Total  length  from 
tip  of  rostrum  to 
surface  of  occip- 
ital condyles 

Length  of  rostrum. 

Breadtli  of  rostrum 
at  its  base 

Length  of  temporal 
fossa 

mm. 
415 
253 

95 

60 

47 

*""407 
251 

65 
56 

mm. 
403 
244 

91 

64 

53 

mm. 
397 
241 

96 

65 

56 

mm. 
379 
222 

90 

63 

54 

400 
245 

90 

mm. 
400 
243 

84 

mm. 
883 
229 

87 

85 

Vertical  height  of 
temporal  fossa... 

50 

The  species  P.  attenuatttSy  (Gray),  with  which  Dr.  Abbott's  specimens 
are  here  identified,  is  one  of  a  group  of  nominal  species,  thirteen  or 
more  in  number,  which  I  regarded  in  my  Bevision  of  the  Delphinid®  t 
as  probably  reducible  to  three.  With  P.  attenuatus  I  associated  Del- 
phintis p8eudodelphi8,WiegmQ,ni\',X  Steno  copenm.  Gray;  §  and  Clymene 
punctata^  Gray.||  The  first  of  these  names,  D,  pseudodelphisy  appeared 
originally  as  the  legend  of  a  plate  in  Schreber's  Saugethiere,  represent- 
ing a  skull  of  the  same  geueral  characteristics  as  those  described  herein. 
No  description  of  the  type-skull  has  been  published,  so  far  as  I  am 

*  By  referring  to  Dr.  Liitken's  illustrations  I  find  that  he  apparently  includes  the 
metacarpals  with  the  phalanges  proper.  In  quoting  his  forniulse,  therefore,  I  have 
Buhtracted  one  from  the  number  given  for  each  digit. 

t  BuU.  U.  S.  Nat.  Mus.,  No.  36, 1889,  p.  67. 

X  Schreber's  Saugethiere,  pi.  358. 

(Proc.  Zool.  Soc,  London,  1865,  p.  522. 

II  jCoc.oit.,  p.  738. 
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aware,  though  Wagner,  on  the  authority  of  Troschel*  gives  the  num- 
ber of  teeth  as  40  above  and  37  below.  The  name  will,  therefore,  re- 
main as  a  noimn  nudum^  except  for  those  who  regard  a  name  attached 
to  a  plate  as  having  a  status  in  systematic  nomenclature.  The  plate 
must  have  appeared  before  1841,  and  had  it  been  accompanied  by  a 
description,  the  name  would  have  priority  over  Gray's  attermattis.  t 

The  skull  upon  which  Gray  based  his  Steno  capensis  has  been  consid- 
ered by  Sir  William  Flower  and  myself  as  specifically  identical  with  his 
attenuattiSj  and  a«  the  description  was  not  published  until  1865,  the 
former  name,  of  course,  becomes  a  synonym  of  the  latter. 

Gray's  Clymene punotata^X  ^^^  type-skull  of  which  I  examined  in  the 
Liverpool  public  museum,  appears  to  me  to  be  also  a  synonym  of 
P.  attenuatus.  I  did  not  have  an  opportunity  to  count  the  vertebrae, 
however,  or  to  note  the  relative  positions  of  the  foramina,  and  it  is  pos- 
sible that  differences  will  be  found  here  which  are  not  correlated  in  the 
skull.  It  is  also  to  be  noted  that  in  the  figure  of  the  exterior  published 
by  Gray,  §  a  band  of  light  color  passes  obliquely  across  the  back  near 
the  base  of  the  caudal  fins.  No  such  color-marking  is  mentioned  in  Dr. 
Abbott's  notes  or  elsewhere,  and  it  may  constitute  a  distinction  of  impor- 
tant, though  I  am  disposed  to  regard  it  as  an  individual  variation.  || 

•  Schreber'B  Siiugethiere,  7^"'  Tb.,  1846,  p.  332. 

t  Waguer  states  (Sohreber's  Sangethiere,  7'*^  Th.,  1846,  preface)  that  Weigmann 
died  before  completing  bis  work  on  the  cetooea  for  tbe  Saugethiere.  The  plate  most 
have  been  issued  as  early  as  1841,  however,  as  Schlegel  refers  to  it  in  bis  Abhand- 
lungen  aus  dem  Gehiete  der  Zoologies  of  that  date,  and  assigns  to  tbe  species  a  skull 
in  the  Ley  den  collection. 

t  Described  in  1865. 

$  Catalogue  of  Seals  and  Whales,  1866,  p.  398,  fig.  101. 

II  KoTB. — In  my  Revision  of  the  Delpbinidie,  p.  61, 1  make  the  statement  that  the 
geuns  Prodelphinua  is  distinguished  from  TttrBtopa  by  its  less  numerous  teeth.  The 
opposite,  of  course,  is  intended. 


Digitized  by 


Google 


Digitized  by 


Google 


DESOBIPTION  OF  NESTS  AND  EGGS  OP  SOME  NEW  BIRDS, 
COLLECTED  ON  THE  ISLAND  OF  ALDABRA,  NORTH- 
WEST  OF  MADAGASCAR,  BY  DR.  W.  L.  ABBOTT. 


By  Charles  Bendire, 

Honorary  Curator  of  the  Oological  Department. 


Among  the  interesting  and  varied  collections  of  natural-history 
specimens  lately  received  from  Dr.  W.  L.  Abbott,  were  a  few  nests 
and  eggs,  and  the  following  are  believed  to  be  still  undescribed  and 
new  to  science : 

IXOCINCLA  MADAGASCARIENSIS  ROSTRATA,  Ridgway. 

Two  nests  and  eggs  of  this  new  sabspecies  were  taken  on  December 
22  and  31, 1892,  respectively.  The  nests  are  rather  slight  structures 
and  are  composed  externally  of  fine  rootlets,  small  twigs,  dry  leaves,  and 
plant  fibers,  and  lined  with  finer  materials  of  the  same  kinds  and  dry 
grasses.  Both  nests  were  placed  in  crotches  of  thorny  shrubs  in  the 
jungle  and  about  8  feet  from  the  ground.  One  of  them,  the  type-speci- 
men. No.  26200,  U.  S.  National  Museum  collection,  measures  3f  inches  in 
depth  by  4  inches  in  outer  diameter.  The  inner  diameter  is  3  inches  by 
If  inches  deep. 

The  eggs.  No.  26199,  U.  S.  National  Museum  collection,  set  J, 
measure  .99  by  .70  and  .95  by  .71  inch,  and  No.  26200,  a  single  egg  meas- 
ures .99  by  .68  inch.  They  are  ovate  in  shape,  the  shell  is  close-grained 
and  rather  glossy.  The  ground  color  is  vinaceous  pink  and  is  profusely 
spotted  and  blotched  with  different  shades  of  claret  brown,  vinaceous 
rufus  and  lavender,  and  tlie  markings  are  heaviest  about  the  larger  ends 
of  the  eggs  where  they  form  a  wreath. 

BUCHANGA  ALDABRANA,  Ridgway. 

The  collection  made  by  Dr.  Abbott  contains  3  sets  of  eggs  and  2 
nests  of  this  species.  The  nests  are  very  neatly  and  firmly  constructed 
of  small  fine  twigs  well  interlaced  with  each  other  and  are  lined  with 
finer  materials  of  the  same  kind.  They  are  rather  shallow  for  their  size 
and  are  usually  placed  on  a  horizontal  branch  of  a  casuarina  tree  at  no 
very  great  height,  varying  from  5  to  10  feet  from  the  ground. 
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The  type  specimen  No.  26191,  TJ.  S.  National  Museum  collection,  taken 
November  18, 1892,  measures  externally  5^  in  diameter  by  2^  inches  in 
depth.    Inner  diameter  3  inches  by  IJ  in  depth. 

The  shell  of  these  eggs  is  closely  granulated,  feels  smooth  to  the 
touch,  and  is  without  luster.  The  ground  color  is  a  rich  cream  with  a 
pinkish  tint,  and  this  is  sparingly  marked  with  a  few  scattered  spots  of 
cinnamon  rufous  and  brick-red,  and  one  or  two  specimens  show  also  a 
few  lavender  dots.  The  markings,  few  as  they  are,  are  generally  heaviest 
about  the  larger  end  of  the  egg.  The  measurements  of  the  eggs  are  as 
follows: 

No.  26189,  n.  S.  National  Museum  collection,  set  ^,  taken  December 
4, 1892,  is  1.05  by  .76, 1.04  by  .75,  and  1.03  by  .75  inches. 

No.  26190,  set  §,  taken  November  18, 1892,  is  1.04  by  .74, 1.03  by  .74, 
and  1.02  by  .74  inches. 

No.  26191,  set,  f  taken  on  the  same  date,  is  1.05  by  .78  and  1.03  by 
.78.    In  shape  they  vary  from  ovate  to  short  ovate. 

FOUDIA  ALDABRANA,  Ridgway. 

This  new  species  is  represented  by  two  nests  and  four  sets  of  eggs. 
The  nests,  considering  the  size  of  this  bird,  are  large  and  well  con- 
structed; open  on  the  side  and  partially  domed.  They  are  externally 
composed  of  small  twigs,  some  with  leaves  still  attached,  weed  stems 
and  coarse  grasses,  and  lined  with  finer  grasses.  The  entrance  is  on 
the  side.  The  outer  diameter  of  the  type  specimen.  No.  26193,  U.  S. 
National  Museum  collection,  taken  December  10, 1892,  is  9  by  7  inches, 
inner  diameter,  3  by  2|  inches.  This  nest  was  placed  in  a  mangrove. 
The  eggs  of  this  new  species  are  pale  glaucous  green  in  color,  unspotted 
and  elongate  ovate  in  shape.    The  shell  is  rather  thin  and  glossy. 

No.  26192,  TJ.  S.  National  Museum  collection,  set  J,  taken  November 
27, 1892,  measures  .83  by  .58,  .82  by  .59  and  .79  by  .58  infches. 

No.  26193,  set  f ,  taken  December  10, 1892,  measures  .79  by  .58  and 
.75  by  .59  inches. 

No.  26194,  set  f ,  taken  November  13,  1892,  measures  .80  by  .56,  .81 
by  .56  and  .81  by  .57  inches. 

No.  26195,  set  J^,  taken  December  10,  1892,  measures  .81  by  .55  and 
.81  by  .55. 

ROUGETIUS  ALDABRANITS,  Gunther. 

.  This  rail  is  represented  by  2  nests  and  several  probably  incomplete 
sets  of  eggs.  Nest  No.  26180,  TJ.  S.  National  Museum  collection,  the 
type  taken  on  December  17, 1892,  is  very  loosely  constructed  of  small 
twigs  and  plant  stems,  and  was  placed  in  a  dense  clump  of  long  grass 
and  scrub  18  inches  from  the  ground.  The  nest  measured  10  inches  in 
outer  diameter  by  7  inches  in  depth,  and  the  cavity  4  J  by  3f  inches  in 
depth,  so  that  only  the  head  of  the  female  protruded  from  the  nest  as 
she  sat  upon  the  eggs. 
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Nest  No.  26179,  U.  8.  National  Museum  collection,  taken  December 
20, 1892,  is  composed  of  finer  materials,  principally  dry  grasses.  It 
was  placed  on  the  ground  in  a  cavity  of  coral  rock,  which,  according  to 
Dr.  Abbott,  appears  to  be  the  favorite  nesting  site  for  this  species,  the 
remaining  sets  of  eggs  having  all  been  taken  in  such  situations,  these 
cavities  being  usually  nearly  filled  with  small  twigs  and  dry  grasses, 
and  the  nests  were  usually  concealed  by  long,  tangled  bunches  of 
growing  grass. 

The  shell  of  these  eggs  is  strong,  finely  granulated,  and  moderately 
glossy,  and  in  shape  they  vary  from  ovate  to  elongate  ovate.  The 
ground  coloj*  is  creamy  white,  sparingly  dotted  with  fine  spots  of  liver- 
brown,  vinaceous  and  lavender,  which  are  usually  heaviest  about  the 
larger  end  of  the  egg. 

The  measurements  of  these  eggs  are  as  follows : 

No.  26178,  U.  S.  National  Museum  collection,  set  J,  taken  December 
22, 1892, 1.60  by  1.19, 1.69  by  1.22,  1.73  by  1.20,  1.69  by  1.23  inches. 

No.  26179,  set  f ,  taken  December  20,  1892, 1.67  by  1.15  and  1.70  by 
1.11  inches. 

No.  26180,  set  f ,  taken  December  17,  1892,  1.68  by  1.19  and  1.69  by 
1.15  inches. 

No.  26181,  set  f,  taken  December  13,  1892,  is  1.75  by  1.17  and  1.87  by 
1.15  inches. 

No.  26182,  set  ^,  taken  December  18,  1892,  is  1.67  by  1.17, 1.65  by 
1.05.  and  1.68  by  1.16  inches. 
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NOTES   ON   THE   CRABS   OF   THE   FAMILY  INACHID^:    IN 
THE  UNITED  STATES  NATIONAL  MUSEUM. 


By  Mary  J.  Rathbun, 

^idf  Department  of  Marine  Invertebrates, 


In  this  paper  two  new  genera  and  eight  new  species  are  described. 
No  attempt  has  been  made  to  give  a  complete  list  of  the  specimens 
in  the  Museam.  Only  those  described  species  are  noticed  for  which  it 
was  xK>ssible  to  record  new  localities  or  add  notes  to  supplement  origi- 
nal descriptions  and  aid  in  identification.  The  repetition  of  matter 
which  has  alreiidy  appeared  in  the  proceedings  of  the  Museum  and 
the  bulletins  and  reports  of  the  U.  S.  Fish  Commission  has  been 
avoided.  The  following  is  a  list  of  species  which  appear  in  tliis  paper. 
Those  marked  with  a  *  are  species  described  by  Stimpson,  the  types 
of  which  were  destroyed  in  the  Chicago  fire,  and  which  were  unknown 
from  that  time  until  rediscovered  by  the  Albatross: 

List  of  species. 

Leptopodia  sagittaria,  (Fabrichis).  Anamathia  crassa,  A.  Milne-EdwanlB. 

debiliH.  Smith.  hystrix,  (StiiiipBOu). 

Metoporh*phiB  calcaratua,  (Say).  umbonata,  (Stinipson). 

Achsua  tnbercalatuB,  Mien.  Trachymaia  comuta,  A.  Milnc-EdwarflH. 

tritabercnlatui,  new  BpeoieB.  ;  Lispognatbua  thomsoni,  (Nomian). 

Podochela  riiaei,  StimpBoii.  Holoputbs  arniatuB,  (A.  Miln«- Ed  wants). 

BpatnlifroiiB,  A.  Milno-EdwanlA.  Choriniis  heros,  (Herbat). 

*  bypo|{Iypha,  (Stiinpaoii).  Trichoplatua  buttoui,  A.  Milue-Edwanla. 

*  UmeUigera,  (Stimp«w>n).  |  Anonialothir  furcillatus.  (Stimpaou). 
macrodera,  Stimpaon.  !  *  Mocoaoa  crebripunctata,  Stimpaon. 
graoilipea,  Stimpaon.  I  Sphenocarcinua  corroBua,  A.  Milne- Ed wanla. 
apinifronB,  now  apccioH.  I  SiuKXMirciuua  aimplex,  (Dana). 

Collodes  depreaaua,  A.  Milne- Ed  wanla.  Eohincecus  ])eutagonua,  new  genua  and  api^Mea. 

robnatuB,  Smith.  Kpialtiia  bitubcroiilatua,  Milne-Edwanla. 

leptochelea,  new  apeciea.  ,  pnMluctiiH,  liandall. 

(doubtfulspeciea.)  \  (Antilibinia)dentatuR,  (Milue-£d wanla). 


marginatiia,  (Rell). 
niittallii,  (Randall). 
Pugettia  gracilia,  Dana. 


*  BatnMshonotuB  fragoatia,  Stimpaon. 

braailienaia.  new  apeciea. 
nicholai,  new  apeciea. 
Koprognatba  raatellifera,  Stimpaon.  '  ricliii,  Dana. 

raatellifera  apinoaa.new  anbapeciea.  quadridena,  (De  Haan). 

gracilipea,  A.  Milne-Ed  wards.  foliata,  (Stimpaon). 

Arachnopaia  flUpea,  Stimpaon.  '  Acanthonyx  petiverii,  Mllne-Edwanla. 

Apocremnna  aeptemapinoaua,  A.  Mllne-Edwanla.     Neorhyncliua  depn^aana,  Bell. 
Inarhoidea  intermediua,  now  apeciea.  Pyromaia  cn8]>idata,  Stimpaon. 

AnaaimaB  latna.new  apeciea.  Loxorhynchna  graudia,  Stimpaon. 

Eurjpodioalatreillei.  Gu^rin.  criapatua,  StimpAon 

Oregon ia  gracilia,  Dana.  \ 
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Family  Inachid^. 
Subfamily  Leptopodun^. 

LEPTOPODIA  8AGITTARIA,  (Fabricius). 

Cancer  aagitiarius,  Fabricius,  (Entom.  Syst.,  ii,  p.  442,  1793). 

Leptopodia  eagittariai  Leach,  Zool.  Misc.,  ii,  p.  16,  pi.  Lxvii,  1815. — A.  Milne- 
Edwards,  Crust,  du  Mexique,  p.  172,  1878  (partim),  and  synonymy,  except 
L.  sagitiaria,  Mlink-Edwards  and  Lucas,  and  L,  deMliSy  Smith. 

Localilies. 

From  off  Cape  Hatteras  to  the  Caribbean  Sea;  U.  S.  Fish  Commission  ste<imer 

Albatross  : 


Cat. 

No. 


Stati«>ii. 


j  I 

Lat.  N.     I  I-oug.  W.  I 


Bottom. 


6934 

2142 

17524 

2311 

04&9 

2315 

9464 

2316 

9467 

2317 

9475 

2318 

14975 

2354 

17401 

2362 

17405 

2363 

17374 

2365 

9602 

2370 

9613 

2372 

14976 

2373 

17526 

2374 

9689 

2387 

17402 

2390 

17403 

2405 

17375 

2406 

17404 

2411 

11303 

2413 

9662 

2417 

17373 

2596 

11219 

2604 

17526 

2616 

11227 

2617 

11232 

2621 

11379 

2640 

,9  30  15 

32  55  00 
24  26  00 
24  25  30 
24  25  45 

24  25  45 
20  59  30  I 
22  08  30  ' 
22  07  30  ; 
22  18  00 
29  18  15  i 
29  15  30  i 
29  14  00 
29  11  30 
20  24  00 
29  27  30 
28  45  00 
28  46  00 
26  33  30 
26  00  00 

33  18  30 
35  08  30 

34  37  30 
33  42  45 
33  37  30- 
33  34  00 

25  05  00 


76  20  30 

77  54  00 
81  48  15 
81  47  45 
81  46  45 

81  46  00 
86  23  45 

86  53  30 

87  06  00 

87  04  00 
85  32  00 
85  29  30 
85  29  15 
85  29  00 

88  04  00 
87  48  30 
85  02  00 
84  49  00 
83  15  30 

82  57  30 
77  07  00 
75  10  00 
75  39  45 
77  31  00 
77  36  30 
77  42  00 

80  15  00  ; 


Fatii.     Temp. 


I 


79 
37 
50 
45 
45 
130 
25 
21 
24 
25 
27 
25 
26 
32 
30 
30 
26 
27 
24 
95 
49 
34 
17 
14 
9 

56 


OF. 


59.1 


74 
75 
75 


65.8 


Materials. 


Dat«. 


gii.M.S. 


crs.  S.  bk.  Sp. 
Co 


Co : 

Co 

Co 

Co.S 

wh.  R.  Co 

wh.  R.  Co 

crs.  gy.  S.  brk.  Sb. 

a 


Co 

S,G.brk.Sh 

S.G.brk.Sh 

on.  S.  bk.  Sp.  Sh 

gy.S.brk.Cfo 

erg.  S.Co 


ftae.  S.  bk.  »p.  brk.  sii '. 
fne.  gy.S 


yl.S.  brk.Sh 

S.P 

crs.  yl.  S.  brk.  Sh. 
gy.  S.  brk.  Co , 

Co.S 


1884. 
Mar.  23 

1885. 
JaD.  5 
15 
15 
15 
15 
22 


'  Feb.     7 

7 

7 

7 

4 

4 

16 

15 

18 

19 

Apr.    2 

Oct.    17 

18 

20 

20 

20 

1886. 

Apr.    9 


Mar. 


St.  Thomas;  steamer  Albatross  (7653). 
Brazil ;  Hartt  Explorations : 

Maranhao,  2  fathoms,  pebbly ;  Derby  and  Wilmot,  1870. 

Mar  Grande,  Bay  of  Bahia;  Richard  Rathbun,  1875-'77. 

Periperi,  Bay  of  Bahia;  R.  Kathbnn. 

Bay  of  Rio  de  Janeiro,  dredged,  shallow  water;  R.  Rathbnn. 

LEPTOPODIA  DEBILIS,   Smith. 

Leptopodia  ,debiliSf  Smith,  Rept.  Peabody  Acad.  Sci.  for  1869  and  1870,  p.  87,  1871. 

Twenty  specimens  were  collected  by  the  steamer  Albatross  on  the 
coast  of  Lower  California. 

These  specimens  agree  in  having  the  hand  shorter  and  broader  than 
in  east  coast  specimens  of  L.  sngittariaj  and  the  fingers  proportionally 
longer.  The  propodus  is  usually  about  twice  the  length  of  the  dactylas 
and  varies  to  2^  times  that  of  the  dactylus  in  the  largest  specimen;  in 
L.  sagittaria  the  propodus  is  usually  about  2§  times  the  length  of  the 
dactylas,  but  varies  from  2^  to  3^  times.    The  ambulatory  legs  are 
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shorter  in  the  west  coast  forms.  Those  of  the  first  pair  are  from  C  to 
7^  times  the  length  of  the  carapace,  while  in  the  Atlantic  species  they 
are  from  8  to  8§  times  the  length  of  the  carapace.  The  rostrum  is 
shorter  in  the  specimens  of  L.  debilis  in  this  collection  than  in  most 
of  those  of  L,  sagittaria.  The  rostram  is  usually  about  the  same 
length  as  the  carapace  or  exceeds  it  but  little,  in  two  instances 
reaching  a  length  of  IJ  times  the  carapace.  Prof.  Smith,  however, 
describes  the  rostrum  of  L.  debilis  as  about  twice  as  long  as  the 
posterior  portion  of  the  carapace. 

In  our  specimens  the  surface  is  more  pubescent  than  in  L.  sdgittaria^ 
especially  the  chelipeds  of  adult  forms,  and  the  carapace  is  usually 
more  swollen  at  the  branchial  regions  and  the  rostrum  more  upturned. 

A.  Milne-Edwards  considers  the  Leptopodice  from  the  west  coast  of 
Mexico  and  Central  America  as  the  same  species  as  those  from  the 
east  coast,  setting  aside  as  distinct  the  Chilean  form,  the  X.  sagittariaoi 
Milne-Edwards  and  Lucas,  and  calling  itX.  modesta;  consequently  his 
insertion  on  the  same  page  of  the  L.  sagittaria  of  Milne-Edwards  and 
Lucas  in  the  synonymy  of  Leptopodia  sagittaria  is  erroneous.  Some 
of  the  specimens  from  the  Gulf  of  California  so  resemble  the  figure 
given  in  d'Orbigny's  "Voyage"  that  it  may  be  proved  that  a  single 
species  inhabits  the  west  coast  of  America,  which,  in  the  present 
state  of  our  knowledge,  it  seems  best  to  consider  distinct  from  L. 
sagittaria. 

The  following  are  the  dredging  stations  at  which  this  species  was 
obtained : 


Cat. 

Station. 

3002 
3005 
3014 
3026 
3041 

Lat.  N. 

Long.  W. 

Fath. 

Bottom. 

Date. 

No. 

Temp.  1          Materials. 

17322 

O        1        II 

25  02  15 
25  02  45 
28  28  00 
31  22  00 
24  35  30 

O         1       II 

110  43  30 
110  43  30 
112  04  30 
114  07  45 
112  05  00 

n 

21 
29 
17 
27 

!  S.  Sh. 

1889. 

Mar.  17 
17 
23 
25 

Apr.  9 

16024 
180e7 
15544 
17323 

S.  Sh.  Coralline. 

62.9     ffv.  S. 
65.2     G.  brk.Sh. 
04.  5     fne.  gy.  S. 

METOPORHAPHIS  CALCARATUS,  (Say). 

Leptopodia  oalcarata,  Say,  Jour.  Acad.  Nat.  Sci.  Phila.,  i,  p.  455, 1817. 

MetoporhaphU  calcarata,  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  198,  I860.— 
Smith,  Rept.  U.  S.  Commr.  of  Fish  and  Fisheries  for  1885  (1887),  p.  620 
(Metoporhapis  calcaratua), — A.  Milne-Edwards,  op,  cit,,  p.  174,  1878  (calca- 
ra/i«).— MiKRS,  Challenfirer  Ropt.,  xvii,  p.  4,  1886  (Metoporaphis). 

The  specimens  of  Metoporhaphis  examined  represent  eleven  localities 
and  agree  in  the  characters  given  below. 

Besides  the  four  gastric  tubercles  and  the  large  tubercle  on  the  car- 
diac region,  there  is  a  postorbital  tubercle  remote  from  the  orbit  and 
slightly  in  advance  of  the  gastric  tubercles;  two  hepatic  tubercles,  one 
of  which  is  marginal ;  three  branchial  tubenrles,  one  marginal  and  the 
other  two  nearly  longitudinal;  a  subbranchial  tubercle  in  advance  of 
the  marginal  tubercle;  the  pterygostoiniau  ridge  is  provided  with  a 
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tubercle,  and  there  is  a  granule  in  front  of  the  angle  of  thebaccal 
cavity.  The  rostrum  bears  four  or  five  slender  spines,  which  project 
outwardly  in  an  alternate  series  from  the  opposite  sides  of  the  lower 
surface;  they  are  not  always  apparent  in  small  specimens;  two  of  these 
spines  are  near  together  close  to  the  extremity,  and  sometimes  give  the 
rostrum  the  appearance  of  being  trifid  at  the  extremity.  The  baiiial 
antennal  joint  has  a  spine  below  midway  of  its  length  and  another  at 
its  outer  distal  angle.  The  two  last  segments  of  the  abdomen  in  the 
male  are  coalesced;  on  the  sternum,  in  front  of  the  abdomen,  are 
two  or  three  spines  on  either  side,  which  form  (converging  lines  parallel 
to  the  terminal  segment  of  the  abdomen.  The  second,  third,  and  fourth 
segments  in  the  female  abdomen  are  very  short  and  about  equal  in 
length;  the  last  three  segments  are  coalesced.  The  merus  of  the 
maxilliped  is  longer  and  less  deeply  cut  than  in  A.  Milne-Ed wards's 
figure  of  M,  forjiculatus ;  the  first  joint  of  the  palpus  is  also  much 
longer. 

Chelipeds  in  the  male  stout.  The  ischium  and  merus  have  sharp 
spines  on  the  outer  margin  which  become  obsolete  near  the  carpus ; 
they  have  small  spines  on  the  inner  lower  margin,  and  the  merus  has 
one  long  spine  at  the  end  of  its  upper  surface.  The  carpus  has  a  series 
of  shari)  spines  on  its  inner  and  outer  margins,  and  one  near  each 
extremity  of  its  upper  surface.  The  manus  is  broad  and  inflated,  with 
long  spines  above,  and  short  ones  below  interspersed  with  long  hairs. 
Fingers  about  as  long  as  the  palm;  the  prehensile  edges  are  furnished 
with  truncate  denticulate  teeth  except  at  the  extremities,  where  they 
become  closely  fitting  triangular  teeth.  The  chelipeds  of  the  female 
are  much  feebler,  the  fingers  much  longer  and  more  gaping,  with  sharp 
spines  on  the  prehensile  edges. 

Measurements  (of  adult  male): — Length  of  carapace  and  rostrum, 
19.5  mm. ;  length  of  rostrum,  11 ;  width,  8.2 ;  length  of  cheliped  about  21.6. 

Localities. 

Off  Cape  Hatteras,  N.  C,  lat.  35^  08'  30"  N.,  long.  75^'  10'  W.,  49  fathoms,  gray 

Rand;  station  2596;  U.  S.  Finh  Commission  steamer  AlbatrosSy  1885;  1  female 

with  eggs  (18068). 
Off  Cape  Fear,  N.  C,  lat.  33^  37'  30"  N.,  long.  77^  36'  30"  W.,  14  fathoms,  coarse 

yellow  sand,  broken  shells,  station  2617;  1  male  (18069). 
Middle  Sound,  near  Wilmington,  N.  C. ;  U.  S.  Fish  Commission,  R.   E.  Earll, 

April  18,  1880;  1  male  (4384). 
Key  V^Test,  Fla.;  U.  S.  Fish  Commission  steamer  Albatross,  Mar.  27,  1886;  1  male 

(11385). 
Marco,  Fla.;  U.  S.  Fish  Commission  schooner  Grampus,  Feb.  25,  1889;  1  female 

with  eggs  (15323);  H.  Hemphill,  1885;  1  female  with  eggs  (18070). 
Charlotte  Harbor,  Fla. ;  Union  College  collection  (767)  1  female. 
Sarasota  Bay,  Fla. ;  Union  College  collection  (687)  4  males,  3  females. 
West  Florida;  Henderson  and  Simpson;  Imale,  2  females,  2  young  (18071). 
Off  Mobile  Bay,  Ala.,  lat.  29^^  24'  30"  X.,  long.  88^^  01'  W.,  35  fathoms,  yeUow 

sand,  black  specks,  station  2388;  U.  S.  Fish  Commission  steamer  Alhatrots, 

1885;  Imale  (9695). 
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ACH^IJS  TUHERCULATUS,  Miora. 

Ach<BUS  tuherculat tts J  Mirrs,  Proc.  Zool.  Soc.  London,  p.  25,  1879. — Ortmann,  Zool. 
Jahrb.,  vii,  1,  p.  34, 1893. 

To  this  species  I  have  referred  a  single,  imperfect,  dried  specimen  (No. 
18072)  from  Japan,  collected  by  the  Eev.  H.  Loomis.  The  cardiac  and 
gastric  tubercles  are  granalate  at  the  summit ;  there  is  a  small  low  tuber- 
cle on  the  branchial  region  near  the  inner  angle,  and  another  near  the 
posterior  margin.  The  hepatic  region  is  swollen ;  its  projection  is  broad, 
granulate  on  the  margin,  and  somewhat  bilobate;  from  it  a  granulate 
ridge  runs  diagonally  to  the  posterior  extremity  of  the  superior  orbital 
border.  The  inferior  surface  of  the  carapace  bears  several  tubercles 
and  granules  near  the  margin.  The  rostral  teeth  are  granulate  and 
curved  inwards,  so  that  the  interspace  is  almost  oval;  rostral  grooves 
deep.  Second  joint  of  antenna  not  quite  equaling  the  rostrum.  Eye- 
stalks  stout,  bearing  a  small  tubercle  above  near  the  extremity. 
Abdomen  of  male  very  broad;  terminal  segment  narrowing  toward  the 
proximal  end,  distal  angle  bearing  a  smooth  prominence;  distal  margin 
arcuate  in  its  middle  half. 

Chelipeds  very  large.  Merus  much  larger  than  the  palm,  spinulous 
on  the  margins  and  with  a  large  lobe  at  the  distal  end  of  the  outer  sur- 
face. Carpus  spinulous  on  inner  margin,  a  few  tubercles  on  i)roximal 
half  of  outer  surface,  and  a  tuberculous  lobe  at  the  articulation  with 
themanus.  Manus  inflated,  spinulous  above;  palmar  portion  exceed- 
ing the  pollex  but  little;  digits  with  a  longitudinal  sulcus  on  the  outer 
surface,  prehensile  edges  toothed  arid  fitting  together.  The  ambulatory 
legs  are  for  the  most  part  missuig.  The  dactyl  of  the  last  pair  is  long 
and  slightly  curved. 

Measurements. — Length  of  carapace,  13  mm.;  width,  10.5;  length  of 
dactyl  of  fourth  ambulatory  leg,  G, 

This  individual  corres]:)onds  to  Miers's  brief  description  taken  from 
imperfect  specimens,  excepting  that  he  defines  the  eye-peduncles  as 
smooth.  In  the  specimen  at  hand,  the  tubercle  at  the  tip  is  so  incon- 
spicuous that  it  might  have  been  overlooked. 

ACHiEUS  TRITUBERCULATUiS,  new  species. 

Carapace  narrower  than  in  A.japonicm,  not  constricted  behind  the 
orbital  area;  regions  well  marked  but  not  protuberant;  gastric  and 
branchial  regions  smooth;  cardiac  region  with  three  low  tubercles,  the 
posterior  one  on  the  median  line;  hepatic  region  with  a  broad  obtuse 
prominence.  Eostral  lobes  spinulous  on  the  margin,  separated  by  a 
V-shaped  sinus  which  is  narrower  than  either  lobe.  Eostral  grooves 
deep.  Eye-peduncle  with  a  sharp  pointed  tubercle  on  the  upper  side 
near  the  cornea.  The  peduncle  widens  toward  the  cornea,  which  is  very 
oblique,  directed  downward  and  inward.  Second  joint  of  the  antenna 
equaling  the  rostrum.  The  abdomen  of  the  male  is  narrower  than  in 
the  specimen  I  have  named  A,  tuberculatuSj  and  does  not  widen  at  the 
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terminal  segment  as  in  that  species.  The  cheliped  is  of  moderate  size, 
spinulous.  The  palm  is  mutilated.  The  fingers  have  thin  outer  mar- 
gins, concave  surfaces,  and  denticulate  inner  edges.  The  first  pair  of 
ambulatory  legs  is  nearly  four  times  the  length  of  the  carapace,  the 
second  pair  but  little  shorter  than  the  first,  third  and  fourth  pairs 
nearly  equal  in  length,  the  last  pair  a  little  more  than  twice  as  long  as 
the  carapace.    The  dactyli  ot  the  last  two  pairs  are  falciform. 

MemuremenU, — Length,  10.5;  width,  7.5  mm. 

Locality, — Kanada  Bay,  Japan;  dredged  in  10  fathoms,  mud;  1 
male  (144G3). 

This  species  approaches  A.  lacertosusj  Stimpson,  in  having  no  spines 
on  the  carapace  and  in  the  form  of  the  ambulatory  legs,  but  that  species 
is  narrower,  without  tubercles  on  the  gastric  region,  or  a  tubercle  on 
the  eye. 

PODOCHELA  RIISEI,  Stimpson. 

Podochela  riiseiy  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  196,  pi.  ii,  fi|(.  6, 
1860. — A.  Milne-Edwards,  Crnst.  dii  Mexique,  p.  193,  pi.  xxxv,  fig.  1, 
1879  (rewet).— MiElis,  Challenger  Re^^Uy  Zool.,  xvii,  p.  11,  1886. 

Podonema  riiseif  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  p.  126, 1870. — Mirks,  Jour. 
Linn.  Soo.  London,  xiv,  p.  643,  1879. 

Coryrhi/nchus  riiseiy  KiNGSLEY,  Amer.  Nat.,  xiii,  p.  .585,  1870;  Proc.  Aoad.  Nat. 
Sci.  Phila.,  xxxi,  p.  384,  1879. 

The  basal  antennaljoint  is  much  more  dilated  at  the  postoro-external 
angle  than  is  represented  in  A.  Milne-Edwards's  figure. 

Measurements, — Length  (of  male),  14.6  mm.;  width,  11.2.  Length  (of 
female),  17.8;  width,  13.8. 

Localities. 

Pensacola,  Fla.,  3  to  4  fathoms;   James  £.  Benedict,  .July,  1893. 
Gulf  of  Mexico  and  Caribbean  Sea  at  the  following  stations  of  the  steamer 
Albatross: 


Cat.  No. 

Station. 

Lat.N. 

Loiii;. 

W. 

1 
FathomH.I 

18147 

2363 

22    07    30     87    06 

00 

21 

1!)163 

239> 

29    27    30 

87    48 

30 

30 

]rt073 

2405 

28    45    00 

85    02 

UO 

30 

9794 

2406 

28    46    00 

84    40 

00 

26 

Nature  of  bottom. 


Date. 


wh.  R.  Co. 
era.  S.  bk.  Sp.  Sh. 
jiy.  S.  brk.  Co. 
era.  S.  Co. 


1885. 

Jan.   30  I 

Mar.    4  i 

15  I 

15  ' 


On  account  of  the  diversity  of  form  presented  by  the  rostra  of  the 
various  species  of  this  genus,  it  seems  best  not  to  retain  the  name 
Coryrhynchm  as  a  subgeneric  designation. 

PODOCHELA  SPATULIFRONS,  A.  Milne-Edwards. 
Podochela  spatulifrons,  A.  Milne-Edwards,  op.  ciU,  p.  192,  pi.  xxxiv,  tig.  2,  1879, 

The  upper  surface  of  the  carapace  resembles  that  of  P.  riisei;  the 
prominences  are  tuberculitbrm  and  not  spiniform,  as  in  adult  specimens 
of  P.  riiseL  The  basal  antenna!  joint  is  rectangular  at  its  anterior  ex- 
tremity and  is  of  nearly  equal  width  througliout  its  length,  while  in 
P.riiseixt  is  narrowed  and  rounded  anteriorly  and  expanded  at  th^ 
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postero-lateral  margin.  A  tubercle  in  J*,  spatuli/rons  takes  the  place  of 
tbe  literygostobiian  ridge  in  P.  riisei.  In  the  male  the  manus  is  swollen, 
and  the  fingers  are  slightly  gaping.  The  sternum  and  abdomen  are 
much  like  those  of  P.  riisei. 

Measurements. — Length  (of    male),  13  mm.;   width,  9.    Length  (of' 
female),  20;  width,  16. 

Localities. 

Harbor  Key,  Florida  j  Union  College  Collection  (813).     j^abeled  /'.  riiaei. 

Marco ;H.  Hemphill,  (15161). 

Sarasota  Bay,  Florida;  Union  Colle<re  Colic  *'.>n  (646,  708).     Labeled  7*.  Hisei. 

PODOCHELA  HYPOGLYPHA,  (Stimpsou). 

Podonema  hypoghjphay  Stimpson,  Bull.  Mus.  Comp.  Zool,  ii,  p.  127,  1870. 
Podochela  hypoglypha,  A.  Milne  Edwards,  o/j.  cit,,  p.  194,  1879. 

Measurements. — Length  (of  male),  20;  width,  14  mm. 

Localities. 
Key  West,  Florida;  D.  S.  Jordan,  Dec,  18fe3  (15162). 
Cedar  Keys,  Florida;  Lieut.  J.  F.  Moser,  V.  S.  N.,  1.'.  8.  Coast  Survey  steamer 

Bache,  Feb.  1887  (18074). 
West  Coast  of  Florida;  Henderson  and  Simpson  (18075). 

PODOCHELA  LAMELLIGERA,  (Stimpson). 
Podonema  lameUigeraf  Stimpsox,  Bull.  Mus.  Conij^i  Zool.,  ii,  p.  126,  1870. 
.    Podochela  lamelligeray  A.  Milne-Edwards,  op.  Ht.y  p.  193,  1879. 

This  species  is  readily  distinguished  from  the  foregoinj^.  The  rostrum 
is  narrower  and  pointed,  though  hollow  underneiith.  The  basal  auten- 
nal  joint  hjia  a  small  acute  tooth  projecting  forward  from  its  antero- 
external  angle;  the  laminiform  margins  are  very  prominent,  especially 
the  inner  one,  which  is  deepest  at  about  the  middle  of  its  length,  at 
which  iK)int  there  is  a  transverse  crest  on  the  joint.  The  partition 
between  the  antennular  fossie  is  prolonged  downward  at  the  middle  in  a 
sharp  tooth.  The  two  small  tubercles  present  in  the  preceding  species 
at  the  extremity  of  the  epistome  are  in  P.  lamelligera  much  enlarged, 
forming  large  triangular  laminiform  projections,  the  anterior  one  not  far 
behind  the  orbit,  the  i)osterior  one  lower  down.  The  hepatic  projection 
forms  a  slender  spine.  The  angle  of  the  buccal  cavity  is  cristate  and 
the  [iterygostcjmian  crest  bears  a  large  tooth  in  the  middle  of  its  length. 
At  the  base  of  eacli  cheliped  tlierc  are  two  thin  plates  projecting  down- 
ward and  inward,  and  two  on  the  sternum  at  the  extremity  of  the  male 
abdomen.  Tlie  sternal  i)latcs  are  broad,  thin,  bearing  spinules,  their 
l>osterior  margins  turned  downward  and  overlapping  the  next  plate. 
The  coxal  joint  of  each  ambulatory  leg  is  furnished  on  the  lower  side 
with  a  cup-sliapcd  expansion. 

Measurements. — Length  (of  male),  18  mm.;  width,  12.5;  length  of 
cheliped,  about  18.  Length  (of  female),  20;  width,  16;  length  of 
cbeliped,  23;  length  of  first  ambulatory  leg,  GO;  length  of  merus,  20; 
Proc.  N.  M.  94 4 


Digitized  by 


Google 


50  CBABS  OF  THE  FAMILY  INACHIDM-M,  J.  SATHBUN. 


carpas,  7;  proiKxins,  25;  dactylus,  6;  length  of  second  ambulatory  leg, 
42;  length  of  merus,17;  carpus,  7;  propodus,  13;  dii^ctylus,  3.5;  length 
of  third  ambulatory  leg,  35;  length  of  merus,  13.2;  carpus,  G.5;  pro- 
podus, 10;  dactylus,  3;  length  of  fourth  ambulatory  leg,  32;  length  of 
merus,  11.3;  carpus,  6;  propodus,  9;  dactylus,  2.7. 

This  species  was  collected  in  the  Gulf  of  Mexico  and  Straits  of  Florida 
by  the  steamer  Albatross^  1885,  as  follows: 


Cat.  No. 


18076 
18077  ' 

I 


Station.       Lnt.  N.      I  lAwgr.W.   'Fatbonis.  Nature  of  bottom. 

i.     ._.  _'  _      _■_          ' 

I             O       I       II  o       I       II     \ 

24  25  45  I  81  40  45  {              45  Co. 

28  45  00  '  85  02  00                30  gy.  S.  brk.  Co. 


2317 


PODOCHELA  MACRODERA,  St  imps  on. 

Podochela  macrodei-a,  Stimpson,  Auu.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  196,  1860. — A. 
Milnk-Edwards,  op.  cit,  p.  191,  pi.  xxxiv,  fig.  3,  1879. 

In  this  species  the  rostrum  is  thick,  obtuse,  short,  and  not  hollow  be- 
neath. There  is  a  white  tubercle  on  the  median  line  at  the  end  of  the 
first  abdominal  segment  in  the  male;  also  two  on  the  sternum  in  front 
of  the  abdomen.  The  hands  are  much  inflated  and  the  fingers  gaping. 
The  basal  antennal  joint  in  these  specimens  is  narrower  distally  than 
in  A.  Milne-Ed wards's  figure,  the  lateral  ridges  are  smooth  and  roundexl 
and  coalesced  for  their  anterior  third.  Tliere  is  a  small  tubercle  op 
each  side  of  the  epistbme. 

Measurements. — Length  (of  male),  lii,2  mm.;  width,  11. 

Localities. 

Key  WeBt,  Florida;  D.  S.  Jordan;  1  male  (63t)8). 

St.  Thomas,  West  Indies;  U.  S.  Fish  Commission  steamer  Albatroattj  1884;  Imale 
(18078) 

PODOCHELA  GRACILIPES,  Stimpson. 

Podochela  gracilipes J  Stimpson,  Bull.  Mus!  Comp.  Zool.,  ii,  p.  126, 1870. — A.  Milnk- 
Edwards,  oj}.  cit.,  p.  192,  pi.  XXXV,  fig.  1,  1879. 

In  the  larger  specimens  the  two  small  tubercles  at  either  end  of  the 
epistome,  and  also  the  projecting  angle  of  the  buccal  cavity  are  visible 
in  a  dorsal  view. 

MeasuremenU, — Length  of  largest  specimen,  12,5;  width,  8  mm. 
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Localities. 

Off  South  Carolina  to  the  Gulf  of  Mexicaand  Caribbean  Sea,  U.  S.  Fish  Couiiuission 
steamer  Alhatroagy  1884-1886,  at  the  following  stations: 


Cat.  No.  '  Station.  I     Lat.  N.        Long.W.    Fathoms, 


7789 
18079 
18080 
18081 
18082 
1808a 
18084 
18085 
18086 
18087 
18088 


18090 
18091 
18092 

11408 


2142 
2311 
2300 
2363 
2365 
2370 
2372 
2373 
2388 
2:t90 
2403 
2406 
2407 
2412 
2413 
2414 


9  30  15  I 
32  55  00 
22  08  30  I 
22  07  30  I 
22  18  00  ! 
29  18  15  , 
29  15  no 
20  14  00  I 
20  24  30 
29  27  30 
28  45  00 
28  46  00 
28  47  30 
26  18  30 
26  00  00 
25  04  30 
25  04  50 


76  20  30 

77  54  00 

86  49  00 

87  00  00 

87  01  00 
85  32  OU 
85  29  30 
85  29  15 

88  01  00 
87  48  30 
85  02  00 
84  40  00 
84  37  00 
83  08  45 
82  57  30 
82  59  15 
80  15  10 


42 

79 
26 
21 
24 
25 
27 
25 
35 
30 
30 
20 
24 
27 
24 
26 
5G 


Nature  of  bottom. 

1     Date. 

gii.M.S. 

1 

1  Mar.  23 

c«.  S.  bk.  Sp. 

Jan.     5 

wh.  Co. 

30 

wh.  K.  Co. 

30 

wh.R.Co. 

1               30 

era.  gy.  S.  brk.  Sh. 

1  Feb.     7 

G. 

1               7 

Co. 

1               7 

vl.  S.  bk.  Sp. 

Mar.    4 

era.S.bk.Sp.  hh. 

4 

Ky.S.brk.Co. 

15 

era.  S.  Co. 

1              15 

Co.brk.Sb. 

15 

fne.gy.S.bk.Sp.brk.Sh. 

1              19 

fiie.S.bk.S.bik.Sh. 

10 

iiie.  wb.  S.  brk.  Sh. 

19 

Co.  S. 

j  Apr.     9 

PODOCHELA  SPINIFRONS,  new  species. 

Carapace  spinuliferous.  Cardiac  region  with  an  erect  spine;  gastric 
region  witli  a  spine  directed  forward  and  a  spiny  tubercle  in  front  of 
the  latter.  The  rostrum  is  long  and  sharp,  arched,  with  a  median 
spiniferous  crest.  Orbits  with  an  erect  spinuliferous  crest,  bearing  two 
slender  spines.  The  antennal  joint  is  largely  visible  from  above  and 
carries  a  spine  at  its  anterior  angle.  There  is  an  oblong  laminiform 
postorbital  tooth  and  behind  and  below  it  a  flat  triangular  tooth;  these 
two  teeth  corresiwnd  in  i)osition  to  the  small  tubercles  present  in 
P.  graeilipes  and  other  species.  The  hepatic  spine  is  narrow,  flattened 
and  obtuse,  and  the  pterygostomian  region  has  a  similar  spine.  The 
buccal  cavity  is  conspicuously  crested  at  its  anterior  angle.  The 
antennal  joint  has  a  cristiform  inner  margin  and  an  angular  ridge  on 
its  posterior  half.  The  sternal  crests  in  the  male  are  flat,  tuberculous, 
and  separated  by  deep  sulci.  The  coxal  joints  of  the  legs  bear  crests 
similar  to  those  in  P.  lamelligera,  but  less  i)r()miiient.  The  anterior  part 
of  the  sternum  in  the  male  is  pubescent,  and  has  two  stout  spines  in 
front  of  the  abdomen,  which  project  downward  and  forward.  The 
first  segment  of  the  abdomen  bears  a  spiniform  tubercle  at  its  distal 
extremity.  The  chelipeds  in  both  sexes  are  slender,  hirsute  and 
spinulifenms;  fingers  with  prehensile  edges  in  contact.  Ambulatory 
legs  very  hairy,  except  the  slender  yellow  horny  tips  of  the  dactyli. 
Propodal  joints  slender,  dactyli  slightly  curved. 

Measurements, — Length  (of  male),  22  mm.;  width,  15;  length  of 
cheliped,  26;  length  of  merus  of  first  ambulatory  leg,  25;  carpus,  8.5; 
proi)odu8,  34;  dactylus,  11.5;  length  of  merus  of  second  ambulatory 
leg,  23;  c.arims,  10;  propodus,  21;  dactylus,  5,7;  length  of  merus  of  third 
ambulatory  leg,  20;  carpus,  10.8;  propodus,  15;  dac^tylus,  4.5;  length  of 
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menis  of  fourth  ambulatory  leg,  18;  carpus,  10;  propodus,  13;  dactylus, 

4;  leugth(of  female),  24;  width,  16.5.    Length  (of  female),  21;  width, 

13.5;  length  of  rostrum,  5, 

Localities. 

West  Indies  and  Caribbean  Sea;   U.  S.  Fish  Commission  steamer  Albatross,  1884, 
1885,  as  follows: 


Cftt.  No. 

Station. 

Lat.  N. 

Long.  W. 

Fathoms.  .Nature  of  bottom. 

Sex. 

Date. 

6945 

2167 
2337 
2354 

o      /       /' 

23  10  4a 
23  10  39 
20  58  30 

o       /       /' 

82  20  30 
82  20  21 
86  23  45 

201 
190 
130 

Co 

1  9 
Id" 
1  ? 

May     1 
Jan.   19 

0510 

Co 

18094 

Co 

22 

Subfamily  lNACHiN.iE. 

C0LL0DE8DEPRESSUS,  A.  Milne- Edwards. 

Collodes  depressuSf  A.  Milxe-Edwards,  Crust,  du  Mexique,  p.  176,  pi.  xxxii,  fig. 
4,  1878.— Smith,  Proc.  U.  S.  Nat.  Mas.,  vi,  pp.  5,  8,  1883;  Kept.  U*.  S.  Fish 
Commr.  for  1885  (1887),  p.  621. 

Measurements. — Length  (of  largest  male),  14;   width,  11,5.    Length 
(of  largest  female),  12;  width,  9.7  mm. 

Localities. 

Off  Cape  Hatteras,  N.  C,  to  the  Gulf  of  Mexico;  U.  S.  Fish  Commission  steamer 
Albatross  J  as  follows: 


Cat.  No. 

Station. 

18095 

2311 

18096 

2370 

18097 

2372 

18098 

2374 

9783 

2405 

18099 

2413 

18100 

2596 

32  55  00 
29  18  15 
29  15  30 
29  11  30 
28  45  00 
26  00  00 
35  08  30 


Bottom. 


Long.  W. 


77  54  00 
85  32  00 
85  29  30 
85  29  00 
85  02  00 
82  57  30 
75  10  00 


Fathoms. 

Temp. 

!   Of. 

79         59.1 

25 

27 

26 

30 

24 

49 

MaterialH. 


Date. 


1885. 

era.  S.  bk  Sp Jan.     3 

era.  Ky •  S.  brk.  Sh Feb.     7 

G Feb.     7 

S.  G.  brk.  Sh Feb.     7 

gy.  S.  brk.  Co Mar.  15 

fne.  S.  bk.  Sp.  brk.  Sb. . . .    Mar.  19 
gy.S I  Oct.    17 


This  s]>ecies  is  probably  identical  with  C.  trispinosus,  Stimpson. 

COLLODES  KOBUSTUS,  Smith. 
Collodes  depressHs,  Smith,  Proc.  U.  S.  Nat.  Mus.,  in,  p.  414,  1881.    (Not  A.  Milne- 

El)WAKI>s). 

Collodes  rohustusy  Smith,  op.  cit.,  vi,  p.  5, 1883. 

Localities. 

Off  Chesapeake  Bay  at  the  following  stations  of  the  U.  S.  Fish  ConimisHiou  steamer 
Albatross: 


Cat.  No. 

Stafiou. 

2420 
2421 
2422 

Lat.N. 

O         '         " 

37   03  20 

;;7  07  00 

:J7    08    30 

Long.  W. 

O          1          " 

74    31   40 
74   34    30 
74    33    30 

1 

Fat  bonis.    Temp. 

Ik)ttom. 

Material!). 

bk.S.M.G 

fne.gy.S.P 

cr8.gy.S.bk.Sp.brk.Sh.. 

Date. 

9868 
10085 
15152 

1 

1     OK 
104       47.70 

04    

•              85       52. 5 
1 

1885. 
April  5 
Judo   3 
June    3 
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COLLODE8  LEPTOCHELES,  now  species. 

Collodes  robustnsj  Smith,  of  the  Atlantic  coast  of  Forth  America,  is 
repla(?ed  in  the  Gulf  of  Mexico  by  a  closely  allied  species.  The  cara- 
pace is  similar  in  shape  to  that  of  C.  rohiiHtus.  Surface  tuberculous,  with- 
out spines.  Rostrum  divided  by  a  V-shaped  notch  into  two  acute  teeth 
shorter  than  in  C  robustusj  their  outer  margin  convex.  Postorbital 
tooth  broad  and  Ion  g,  much  exceeding  the  eyes.  The  abdomen  of  the  male 
is  broader  than  in  G.  robmtttSj  constricted  at  the  fifbh  segment;  a  small 
spine  or  tubercle  on  the  first  segment,  and  a  long  spine  on  the  fifth 
directed  downward  and  backward.  The  appendages  of  the  first  seg- 
ment are  more  divergent  than  in  C,  robustns^  and  more  slender  at  the  tips. 
There  is  a  small  spine  on  the  fifth  segment  in  the  female.  The  cheli- 
peds  are  weak  in  both  sexes,  about  as  long  as  the  carapace;  manus 
slender,  fingers  as  long  as  the  palm.  Ambulatory  legs  stouter  than  in 
CrobustuSy  the  first  and  second  pairs  nearly  equal  in  length,  the  second 
often  exceeding  the  first,  about  twice  as  long  as  the  carapace;  dactylus 
of  last  two  pairs  longer  than  the  propodus.  The  color  in  alcohol  is  a 
pale  ^cru,  while  0.  robtistus  is  yellowish. 

Measurements. — Length  of  carapace  (of  male),  16.5  mm;  width,  12.7; 
length  of  cheliped,  17 ;  length  of  first  ambulatory  leg,  34.7;  second,  35; 
third,  31.5;  fourth,  30.7;  length  of  propodus  of  third  ambulatory  leg, 
6.5;  dactylus,  7.2;  length  of  propodus  of  fourth  ambulatory  leg,  6.7; 
dactylus,  7.7.  Length  of  carapace  (of  female),  17.5;  width,  13.2;  length 
of  cheliped,  17 ;  length  of  first  ambulatory  leg,  31.5;  second,  35;  third, 
32.5;  fourth,  30. 

Localities, 

Five  stations  in  the  Giilf  of  Mexico,  as  follows : 


Cat.  No.  i 

Station. 

18101 

2378 

9748  1 

2400 

9761  1 

2401 

18102  ! 

2402 

18103 

2403 

Lftt.N. 

Long.W. 

0   /   // 
29  14  80 
28  41  00 
28  38  30 
2H  36  00 
28  42  30 

0   '    >/ 
88  09  30 
86  07  00 
Sa    52  30 
85  33  30 
85  29  OU 

Fathoms. .  Natnro  of  bottom. 


142 
111 


Date. 


1885.     ] 

gv.M Feb.  11 

gV.M Mar.  14 

gii.M.brk.St.....    Mar.  14 

gy.M I  Mar.  14 

g'y.M j  Mar.  15  ' 


COLLODES,  doubtful  specieB. 

Four  small  dried  specimens  frnm  theGulf  of  California  are  intermedi- 
ate between  C,  tennirostris  and  C.  granosus.  They  have  a  rostrum 
intermdiate  in  length  between  the  two,  not  fissured,  but  minutely 
bifid  at  the  tip.  There  are  two  cylindrical  spines  on  the  gastric  and 
cardiac  regions,  and  a  smaller  more  acute  spine  on  the  first  abdominal 
segment.  There  are  a  few  granules  on  the  branchial  and  hepatic 
regions.  The  eyes  are  large,  exceeding  the  postocular  tooth.  The 
carapace  is  proportionally  wider  at  the  hepatic  regions  than  in  C 
tenuirostris. 
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MeaHtiremenU. — Length  (of  male),  6.5;  width  at  branchial  regions,  4.5; 
width  at  hepatic  regions,  3.6  mm. 

Locality.— L^t.  29°  30'  K.,  long.  112o  4(K  W.,  45  fathoms;  Lieut 
Comdr.  H.  E.  Nichols,  U.  S.  N.;  2  males,  2  immature  females  (18104). 

BATRACHONOTUS  FRAGOSUS,  Stimpson. 

Batrachonotus  fragoetiSy  Stimpson,   Bull.   Mns.   Comp.   Zool.,  ii,   p.  122,  1870. — ^A. 
Milnk-Edwards,  op.  cit.j  p.  180,  1879. 

Stimpson's  description  was  made  from  a  single  specimen.  The  basal 
joint  proves  to  have  a  terminal  spine.  The  four  i)rotuberances  of  the 
carapace  and  also  the  first  abdominal  segment  are  each  terminated  by 
a  spine  in  the  males,  and  there  are  two  large  tubercles  just  above  the 
IX)sterior  margin.  In  the  females,  of  which  tliere  are  two  of  smaller 
size  than  the  males,  but  bearing  eggs,  the  cardiac  prominence  is  con- 
spicuously rounded,  granulous,  without  a  spine;  the  first  ambulatory 
leg  is  but  very  little  longer  than  the  second  and  about  one  and  a  half 
times  the  length  of  the  carapace,  while  in  the  male  it  is  more  than  twice 
as  long  as  the  carapace. 

Measurements. — Length  (of  male),  7.8;  width,  7.  Length  (of  female), 
5.3;  width,  4.2  mm. 

This  species  was  collected  by  the  Albatross  at  two  stations  in  the 
Gulf  of  Mexico,  as  follows: 


Cat.  No.     station.         Lat.  N. 


18105 
18106  i 


2370 
2405 


29  18  15 
28  45  00 


Lojij;.  W.    FathoniM.  Nature  of  bottom.       Date. 


85  32  00 
85  U2  00 


crs.gy.  S.brk.Sh. 
gy.  S.brk.Co 


1885. 
Feb.  7 
Mar.  15 


BATRACHONOTUS  BRAfelLIENSIS,  new  species. 

This  species  is  unfortunately  represented  by  a  single  female  specimen 
with  only  three  ambulatory  legs  present  and  those  detached.  The  spec- 
imen resembles  much  the  female  of  B.fragosus;  the  deyiressions  of  the 
carapace  are  more  shallow;  the  raised  portions  are  covered  with  gran- 
ules, but  are  without  spines.  The  postocular  spine  is  very  small,  as  in 
B.fragosus^  and  the  hepatic  region  projects  well  beyond  it,  and  has  an 
acute  marginal  tubercle.  The  rostral  teeth  are  short  and  rounded,  not 
extending  beyond  the  antennular  fosste,  and  separated  by  a  rounded 
sinus  as  wide  as  each  lobe.  The  inferior  surface  of  the  carapace  and 
the  abdomen  are  set  witli  tubercles.  The  three  ambulatory  legs  are 
very  nearly  the  same  length,  less  than  one  and  a  half  times  the  length 
of  the  carapace;  dactyli  long  and  slender,  jis  in  the  preceding  species. 

Measurements. — Length,  7  mm.;  width,  G. 

Locality. — Dredged  off  Rio  Janeiro  by  Mr.  Richard  Rathbun  during 
the  Ilartt  explorations  in  1875-'77 ;  1  female  with  eggs. 
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BATRACHONOTUS  NICHOLSI,  new  species. 

Female :  Eegions  of  carapace  deeply  marked^  elevated  portioun  with 
coarse  tubercles  unequal  in  size;  a  tubercle  on  the  summit  of  each 
branchial  region  is  larger  than  all  others,  resembling  a  short,  stout 
spine.  The  depressions  of  the  carapace  are  smooth.  The  short  rostral 
teeth  are  slightly  longer  than  in  the  preceding  species  and  the  inter- 
space e^iuals  the  tooth  in  width.  Postorbital  tooth  shorter  than  the 
ocular  peduncle,  as  in  the  genus.  Hepatic  region  advanced,  subrect- 
augular,  the  anterior  margin  almost  at  right  angles  to  the  median  line. 
On  the  margin  there  is  a  tubercle  at  the  hepatic  angle,  one  on  the 
pterygostomian  region  and  two  or  three  on  the  branchial  region.  Ridges 
of  the  basal  antennal  segment  tuberculous,  the  terminal  spine  blunt, 
curved,  and  more  produced  than  in  other  species,  in  this  respect  ap- 
proaching the  genus  Euprognaiha.  Inferior  surface  tuberculous.  Che- 
lipeds  tuberculous,  the  tubercles  becoming  spiniform  on  the  inner  mar- 
gin of  the  merus.  The  first  ambulatory  leg  (the  only  one  attached)  is 
a  little  more  than  one  and  a  half  times  the  length  of  the  carapace;  the 
*  dactylus  is  long,  nearly  equaling  the  proi)odu8. 

Measurements. — ^Length,  5.3  mm.;  width,  4.4. 

This  species  is  represented  by  two  small  drie<l  specimens,  females, 
from  the  Gulf  of  California,  lat.  29^  30'  K,  long.  112o  40'  W.,  45  fathoms, 
collected  by  Lieut.  Commander  II.  E.  Nichols,  IT.  S.  Navy.     (I8i07). 

EUPROGNATHA  RASTELLIFERA,  Stiiiipaon. 
Euprognaiha  rastelUfera,  Stimpson,  Bull.  Mus.  C^mp.  Zool.,  ii,  p.  123, 1870.— A.  Milne- 
Edwards,  op.  cit,,  p.  183,  pi.  xxxiii,  fig.  2,  1879.— Smith,  Proc.  U.  S.  Nat.  Mas., 
in,  p.  415,  1881,  and  vi,  p.  9,  1883;  Rept.  U.  S.  Fish  Comr.  for  1882,  p.  347,  pi.  i, 
figs.  3,  3a,  1884;  op.  cit.  for  1885,  p.  621,  1887. 

Collected  by  the  Albatross  at  the  following  stations  not  before 
recorded : 


Cat.  No. 

Station. 

77M 

2152 

15153 
15154 
10092 
15155 

2420 
2421 
2422 
2423 

18110 

2M2 



Lat.  N.        Long.  W. 


I  ' 

24  mllesNW.of  Havana' 
Llj?ht.  1 

370  03'  20"  ,  740  31'  40" 
37    07  00       74    34  30 
37    08  30     '  74    33  30 
37     10  15     '  74    32  00 

25  20  30       7ft    5M  00     ' 


Bottcnn. 
FatfaomH.i  Temp.  |  MaterialB. 

;  OF. 

387         49         Co 

104  I      47.7  l>k.S.M.rr 

04    fue.Ry.S  P 

85        52. 5  era.  ey.  S.  bk.  Sp.  brk.  Sli 

143  , gu.M.fm\S 

217         42.6     gy.S 


I)at«. 

1884. 

Apr.  30 

1885. 

Apr.    6 

.Tnu«    3 

June    3 

June    3 

1886. 

Apr.    9 

ElTPROCiNATHA  RASTELLIFERA  Sl'INOSA,  new  BiibspecieH. 
(Seo  Smith,  Proc.  V.  S.  Nat.  Mus.,  vi,  p.  11,  1883.) 
Southern  specimens  of  E.  rastellifera  are  characterized  by  longer  and 
more  slender  spines,  noticeably  the  orbital  spines,  by  the  sharper  and 
more  prominent  tubercles  of  the  carapace,  and  by  the  unequal  slender 
spines  of  the  merus  and  carpus  of  the  chelipeds.  The  spine  on  the  eye  is 
larger  and  more  prominent  than   in  typical   E.  rasteUifera^  aiid  the 
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frontal  region  is  more  constricted  behind  the  supraorbital  spine.  The 
meral  joints  of  the  ambalatory  legs  bear  small  spines. 

Specimens  from  several  stations  off  Havana  agree  in  the  above  vari- 
ations; also  a  small  specimen  from  station  2313,  off  South  Carolina.  On 
the  other  hand,  a  male  from  station  2G42,  off  Carysfort  lieef,  is  typical 
in  form,  the  dorsal  prominences  being  reduced  to  tubercles.  In  a  spec- 
imen from  station  2152, 2^  miles  northwest  of  Havana  Light,  the  orbital 
spines  are  broad  and  triangular,  as  in  typical  E.  rastellifera^  but  the 
remaining  spines  are  long  and  slender,  and  the  legs  are  spinous. 

^feaHurenlents, — Length  (of  male),  9  mm.;  width,  6.8;  length  of 
chelipe^l,  about  14.5;  of  first  ambulatory  leg  about  22.  Length  (of 
second  male),  9.7;  width,  7.C;  length  of  cheliped  about  16.2;  length  of 
second  ambulatory  leg  ab<mt  19;  third,  17;  fcmrth,  15. 

Local  it  U'8. 


Cat.  Xo.     Station.       Lat.  X.       Long.  W. 


7784 

»441 

18108 
18100  I 
9881 
9528  I 
0529  , 
0531  I 


2104 

3313 

2342 

2:U5 

2340 

2347 

2348  ' 

2340 


32  K)  00 
23  10  39 
23  10  40 
23  10  30 
23  10  30 
23  10  30 
23  to  40 


H(»ttoin. 


Fattiomn.  Tetiiii. 


MntcriaU 


Date. 


23  10  30         82  20  29 


77  r.3  (K) 

82  20  21 

82  20  16 

82  20  21 

8J  20  21 

H2  20  21 

82  20  i:. 


OF.     '  1H84. 

102    Co: May     1 

1885. 


09 
201 
184 
200 
210 
211 
1S2 


67.2 


CIS.  S.bk.Sp.lirk.  Sh Jan. 

Co '  Jan.  19 

l^e.Ry.  wb.  Co Jan.  20 

Co Jan.  2» 

Co Jan.  'M 

^'o Ian.  20 

Co Jan.  20 


KrPRCXiNATH.V  (JRACILIPKS,  A.  Milne-Ed  wiirclH  . 
Kwprognatha  fjravihpeH,  A.  Milxe-Ed\v.\ui>.s,  op.  vH.,  p.  184,  pi.  xxxv,  fl^.3, 1879. 

This  species  has  a  deep  median  farrow  on  the  rostrum.  The  pra^or- 
bital  teeth  are  directed  upward  and  forward  and  are  separated  by  deej) 
grooves  from  the  rostrum.  The  hepatic  spine  is  larger  and  much  more 
produced  than  the  i>ostorbital  spine.  The  me<lian  and  branchial  spines 
are  cylindrical  an<lmore  prominent  than  in  E,  rastelUfera.  There  are  five 
tubercles  in  a  transverse  line  on  the  gastric  region,  the  outer  and  nnddle 
ones  being  most  in-orainent.  There  are  a  spine  and  several  tubercles  on 
tiio  margin  of  the  branchial  region ;  there  is  also  a  short  pterygostomiau 
spine,  the  tip  of  which  is  visible  from  above  behind  the  hei)atic  spine. 

Menxurem^nfx. — Length  (ofmale).8mm.;  width, 6.2;  length  of  chelipe<l, 
10.2:  length  of  (irst  ambulatory  leg,  about  24;  second  17;  fourth,  12. 

Loralilhs. 
Ofl'  Ihivniin,  Cuba;  V.  S.  Finh  Commrs.siou  stoiimor  A I  ha  frofittni  tho  following  ntatioiiH: 

I  Cat.  No.     Station.       Lat.  N.        Lon«.  W.     Fiitlioms.       ^/il",";,"'^  I>«tt.. 


04H3 

ixni 

9.'>04 
OrMMi 
1H112 


2:{2<» 
2322 
2.331 

23:w 


23  10  39 
23  10  .'.4 
23  10  31 
23  10  IK 
2  (  10  :t<i 


H-J  1H  |^ 
HL'  17  ia 
fij  1«»  .V. 

y-i  w  .v: 

«J  2.1  21 


130  fne. 

n:.  Co. 

Ill  Co 

l.'iT  Co 

20J  Co. 


Co  .. 


.1:111     17 
.1(111.    17 


Jim. 
•liiii. 
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ARACHXOPSIS  FILIPES,  Stimpson. 


Arachnoima  filijieSf  Stimpson,  Bull.  Mns.  Comp.  Zool.,  ii,  p.  121,  1870. — A.  Milne- 
Edwards,  op.  cit.y  p.  181,  pi.  XXXIII,  fig.  1,  1879. 

LocMtiea. 

Straits  of  Florula  aiul  Gulf  of  Mexico;  IT.  S.  Fish  ConimisRiou  steamer  Afbatrosa^tLa 
follows : 


Cat.  Xo. 

Station. 

2315  ' 
2317 
2318  , 
2370  1 
2405 

Lat.  X.     1 

Long.  W. 

Ilottom. 

Date. 

'      1885. 
...1  Jnn.   15 
...,  Jan.  15 
.. .'  Jan.  15 

Fathoms. ' 

1 

Temp. 

7.5" 

75 

Materials. 

■ 

18113 
18114 

1         18115 

0      /      // 
24  20  00 
24  25  45 
24  25  45 
29  18  15 
28  45  00 

0       1       II 

81  48  15 
81  46  45 
81  40  00 
85  32  00 
85  02  00 

37 
45 

tl 

30 

Co 

Co 

Co 

,         18116 
18117 

crij.  gy.  S.  brk.  Sh 

gy.S.brk.  Co 

...    Feb.     7 
....    Mar.  15 

APOCREMNUS  SEPTEMSPINOSUS,  A.  Milne- Ed  wards. 

Apocremnus  septemspinosus^  A.  Milnk-Edwards,  op»  cit.f  p.  185,  pi.  xxxv,  iig.  5, 
1879. 

In  the  female  the  fingers  are  in  contact  throughout  their  length.  The 
abdomen  has  a  prominent  median  carina;  the  lateral  portion  is  irre^ju- 
larly  dotted  with  round  pits,  some  of  which  touch  each  other;  the  ter- 
minal i)ortioii  is  tuberculous. 

Localities. 
Gulf  of  Mexico;  V.  8.  Fijih  Commission  steamer  Albatross^  as  follows: 


Cat.  No.     station.       Lat.K.       Long.  W.    Fathoms.  Xatiire  of  bottom. 


I        15165  ; 
13164 


Date. 


2372 
2373 
2405 


29  15  30  . 
29  14  00  ! 
28  45  00  : 


85  29  30  I 
85  29  15 
85  02  00  , 


27     G 

25     Co 

30  I  gy.  S.  brk.  Co 


188.~>. 
Feb.     7 
Feb.     7 
Mar.  15 


IXACHOIDES  INTERMEDirS,  new  species. 

Carapace  entirely  smooth  above,  punctate,  regions  well  marked,  car- 
diac, branchial,  and  gastric  regions  protuberant.  Rostrum  tipped  with 
a  spine,  somewhat  longer  than  in  /.  ohtmus;  base  triangular,  thick,  with 
two  ridges  from  which  the  sides  are  inclined  downward,  much  as  in  J. 
obtusns.  The  postorbital  tooth  is  very  small.  There  is  a  tubercle  on 
the  margin  of  the  hepatic  region,  and  one  also  on  the  pterygostomian 
and  the  subbranchial  region.  Surface  of  abdomen  of  female  smooth, 
punctate,  with  a  median  carina.  Basal  antennal  joint  unarmed  except 
for  a  blunt  tooth  at  the  antero-external  angle.  Merus  of  maxillipeds 
deeply  notched  at  the  inner  angle ;  inner  lobe  triangular,  obtuse.  Cheli- 
I)eds  in  the  female  a  little  longer  than  the  carapace.  Merus  somewhat 
angled,  with  a  shallow  tooth  below  near  the  carpal  end.  Manus 
swollen,  unarmed.  Fingers  as  long  as  palm,  widely  gaping.  The  first 
ambulatory  leg  is  missing;  tbe  remaining  legs  decrease  regularly  in 
length;  dac^tyli  almost  straight. 
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Measurements. — Length  of  carapace,  5.8  mm. ;  width,  4.2;  approxi- 
mate length  of  cheliped,  6.5;  of  second  ambulBfitai:^^  10.7;  third,  9.5; 
fourth  8. 

Locality, — Dredged  off  Rio  Janeiro  by  Mr.  Eichard  Bathbmt  in  the 
Hartt  explorations  of  1875-'77. 

This  species  resembles  7.  ohtusus  and  /.  kevis  in  its  thick  rostrum,  but 
it  differs  from  all  described  species  in  its  smooth  dorsal  surface,  even 
the  cardiac  region  being  without  a  tubercle. 

ANASIMUS  LATUS,  new  species. 

Carapace  almost  as  broad  as  long,  elevated  on  the  median  line,  the 
posterior  half  semicircular  in  outline,  the  anterior  half  broadly  trian- 
gular. Surface  covered  with  tubercles  unequal  in  size.  There  are  five 
median  spines;  two  gastric,  the  posterior  the  larger,  one  large  on  the 
cardiac  i  egion,  one  very  small  and  pointing  backward  on  the  intestinal 
region,  and  one  long  acuminate  spine  directed  backward  at  the  distal 
end  of  the  first  abdominal  segment.  The  anterior  gastric  median 
spine  is  one  of  a  transverse  row  of  five.  In  front  of  the  extreme 
spines  of  this  row  are  two  longer  and  sharper.  On  the  branchial 
region  there  are  three  small  spines  forming  a  triangle.  There  are 
three  antero-lateral  spines,  one  on  the  hepatic  region  and  two  on  the 
branchial  region  above  the  base  of  the  cheliped.  The  rostrum  is  short, 
sharp,  triangular,  and  upturned.  The  supraorbital  8i>ines  are  promt- 
nent,  separated  by  a  deep  depression.  The  postorbital  spines  are  long, 
exceeding  the  eye  in  large  specimens,  much  less  conspicuous  in  small 
specimens.  The  basal  antennal  segment  is  long  and  narrow,  terminat- 
ing in  a  spine,  and  with  a  stout  spine  in  front  of  the  eye  pointing  down- 
ward and  forward.  The  flagellum  is  short,  its  second  joint  not  attain- 
ing the  end  of  the  rostrum.  The  pterygostomian  region  has  a  row  of 
spines  and  spinules  which  is  continued  to  the  antennal  segment  and 
includes  a  long  spine  at  the  angle  of  the  buccal  cavity.  The  merns  of 
the  maxillipeds  is  strongly  cordiform  as  in  A.fuga^.  Sternum  and  abdo- 
men tuberculous.  Abdomen  of  female  with  median  tubercles  on  the 
third  and  fourth  segments. 

The  chelipeds  in  the  male  are  a  little  more  than  twice  the  length  of 
the  carapace;  ischium,  merus,  and  carpus  tuberculous;  merus  cylindri- 
cal; propodus  swollen,  palm  shorter  than  the  pollex,  with  fine  scattered 
tubercles.  Digits  slender,  curved  inward,  gaping  at  base  only,  their 
fine  regular  teeth  in  contact.  In  the  female  the  chelipeds  are  a  little 
longer  than  the  carapace,  are  much  smaller  than  in  the  male,  and  the 
fingers  touch  throughout  their  lengtli.  Ambulatory  legs  all  very  long, 
slender,  cylindrical,  armed  except  the  daetyli  with  numerous  small 
appressed  spines;  propodi  and  daetyli  with  a  double  fringe  of  hair. 

Young  individuals  are  narrower,  with  proportionally  longer  dorsal 
spines  and  rostrum  and  shorter  ])nstorbital  spines. 
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MeaguremenU.—hengiYi  (of  large  male),  25.5  mm.;  breadth,  24; 
length  of  cheliped,  58;  leugth  of  first  ambulatory  leg,  106;  length  (of 
young  male),  11;  breadth,  8. 

Localities. 
Off  South  Carolina  to  the  Gulf  of  Mexico  aii<l  Caribbean  Sea,  as  follows: 


Cat.  No. 


6904 

9437 
18120 
18121 

9066 
18122 
18123 
18124 
18125 


Station. 

Lat.  X. 

Long.  W. 

o  /  // 

o  ,  .,  1 

S2121 

10  37  40 

61  42  40 

>2I22 

lU  37  00 

61  44  22 

2312 

32  54  00 

77  53  30 

2317 

21  25  45 

81  46  45 

2318 

24  25  45 

81  46  00 

2378 

29  14  30 

88  09  30 

2;{88 

29  24  30 

88  01  00 

2404 

28  44  00 

a>  16  00 

2405 

28  45  00 

85  02  00 

2406 

28  40  00 

84  49  00 

Bottom. 
Fathoms.    Temp.  MatcrialH. 


31 
34 


°  F. 
67 

73 


Dat»^ 


I      1884. 
(Ik.  slate-col.  M  ..i  Feb.     3 
«lk.  Hlate-iol.M  ..'  Feb.     3 
1885. 


57. 8  i  era.  S.  bk.  Sp. 


77 
75 


--•I 


Jan.     5 


Go ". '  Jan.   15 

Co '  ,Ian.   15 

gy.  M Feb.   11 

Vl  S.  bk.  Sp.. 

fr.v.  S 

gy.  S.  brk.  Co 
cr«.  S.  Co  .  ... 


Mar.  4 
Mar.  15 
Mar.  15 
Mar.  15 


This  species  can  be  distinguished  from  A.fugax  by  its  greater  breadth 
of  carapace,  shorter  rostrum  and  epistome,  and  different  arrangement 
of  spines. 

EURYPODIUS  LATREILLEI,  Gu^rin. 

Enrypodius  latreillei,  GuiftRiN,  (Mdm.  (In  Museum,  xvi,  p.  354,  pi.  xiv,  1828); 
loon.  Crnst.  R.  A.,  ii,  pi.  xi,  fig.  1, 1829-44. — Miers,  Proc,  Zool.  Soc.  London, 
1881,  p.  64,  and  synonymy. 

Locality. — Laredo  Bay,  Straits  of  Magellan,  January  22, 1888;  U.  S. 
Fish  Commission  steamer  AlbatrosH. 

OREGONIA  GRACILIS,  Dana. 

Oregonia  graoiliSy  Dana,  Crust.  U.  S.  Expl.  Exped.,  i,  p.  106,  pi.  in,  fig.  2, 1852. 

Oregonia  hirta,  Daxa,  ojt.  dt.,  p.  107,  pi,  ill,  fig.  8. 

Oregonia  langimanaf  Bate,  in  Lord^H  Nat.  in  Brit.  Col.,  ii,  p.  267,  1866. 

This  species  is  one  of  the  most  abundant  of  the  North  Pacific  brachy- 
urans.  It  was  collected  by  the  Alhatrons  at  84  stations,  from  Bristol 
Bay,  Bering  Sea.  to  Oregon,  and  in  depths  ranging  from  6  to  135 
fathoms;  and  by  Mr.  William  H.  Dall  and  others  as  follows: 
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Localities. 


Alaska ;  Dall  coUectiou : 


Cat.  No. 


14705 
14707 
14710 
14770 
12540 

12496 
14713 
14703 
14769 

•14702 
14709 
14708 
13132 
14706 
12501 
12495 
14711 
14704 
14768 
14712 
12517 
14771 
14714 


Locality. 


FathomH. 


Anchorage,  Cape  Etoliii,  Niiuivak  leland  — 

Kyska  Harlwr 

Bay  of  Islands.  Adakh 

Naznii  Hay,  Atka 

Off  Imagn'a  PiDuacle.Captnin'sBay.  CualaHka 

Be>koff8ky  Bay 

Port  Levasheff 

Off  RoHiid  Island,  Coal  Harbor,  Unga 

Popoff  Strait 

Sanborn  Harbor,  Nai;ai 


7-14 
9-16 

10-16 
8-20 

15-25 


Anctaora;;e,  Bi>r  Kouin»hi  iHlnr.d,  Sliiimagins. 
Port  MoUer 


Seniidi  Islands 

Ch^iafkn  Cove,  Kadiak 

Ch^jafka  Cove,  Kadiak 

Chinink  Bay,  Kadiak 

Kachekmak  Bay,  Ccwk's  Inlet. . 

Port  Etches 

West  side  of  Middlet4>n  Island  . 

Litiiya  Bay 

Granite  Cove,  Port  Althorp 

Sitka  Harbor 

Sitka 


8-9 


low  water. 
6-20 
15 
12-28 
12-14 
15-20 


20-6U 

5-18 

10-12 

6-9 


15 


Nature  of 
bottom.    I 


St. 
M.S. 
M.S. 
S. 


Sh.  G. 
S.St." 


S.  K. 

S. 

G. 

M.S. 

G. 


sdy.M. 

G.s!"" 


G.M. 


Bering  Islantl ;  L.  Stejneger;  young  specimens  ^13510) ;  N.  Grebnitski  (14716). 
Menzies  Bay,  Discovery  Passage,  B.  C,  6  fathoms,  soft  bottom;  Lient.  Comdr. 

H.  E.  Nichols,  U.  S.  N.,  U.  S.  C.  S.  S.  Hasshr  (5778). 
Port  Orchard,  Pnget  Sound;  O.  B.  Johnson  (14971). 

ANAMATHIA  CRASSA,  (A.  Milne-Edwards). 

Plate  I,  fig.  4. 

Amathia  craasa,  A.  Milnr-Edwards,  op.  cit.,  p.  203,  PI.  xxviii,  fig.  2,  1879. 
Amathia  agaasiziij  Smith,  Bull.  Mus.  Comp.  Zool.,  x,  p.  1^  pi.  ii,  figs.  2,  3,  1882; 

Proc.  U.  S.  Nat.  Mus.,  vi,  p.  3,  1883;  Rept.  U.  S.  Fish  Commissioner  for  1882, 

p.  34Q,  1884. 
Anamathia  agassiziif  Smith,  Proc.  U.  S.  Nat.  Mus.,  vii,  p.  493,  188.5;  Rept.  U.  S. 

Fish  Commissioner  for  1885,  p.  624,  1887. 

Several  large  specimens  were  dredged  at  station  2665.  A  female 
gives  the  following  measurements  in  millimeters:  Length  of  carapace, 
including  rostral  spines,  77;  length  of  carapace,  excluding  rostral 
spines,  70;  width,  including  spines,  59;  width,  excluding  spines,  57; 
length  of  cheliped,  107;  length  of  first  ambulatory  leg,  199;  second, 
164;  third,  140;  fourth,  132. 

Localitwa. 

Off  the  coast  of  South  Carolina  and  Florida  by  the  IT.  S.  Fish  Commission  steamer 
Albatross  as  follows: 


Bottom. 


Cat.  No.     Station.       Lat.  N.       Long  W.  

I  'Fathoms. '  Temp. 


MntorinlH. 


11213 

11392 
11358  1 
113a*{  : 
11397 


2624 

32  36  00 

2642 

25  20  30 

26G5 

29  47  CO 

20«U 

30  47  :'0 

2667 

30  :>3  00 

77  20  13 

79  58  00 

80  ('5  45 
79  49  00 
79  42  :'0 


Of.  I 


217 
263 
270 
273 


.1  jry.S.bk.Sp. 


42-6  Kv.  S 

45-2  Inc.  sy.  S 

48-3  gy.S 

48-7  gy.  S.  bk.Sp... 


Dot©. 


1885. 
Oct.    21 

1886.     i 
Apr.    9 
May    4 
..;  May     5 
...  May     5  I 
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ANAMATHIA  HYSTRIX,  (Stimpson). 
Amaihia  hystriXj  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  p.  124,  1870.— A.  Milnr- 

Edwards,  op.  cit.j  pp.  134,  200,  pi.  xxviii,  fig.  1,  1879;  Bull.  Mus.  Comp. 

Zool.,  VIII,  p.  2,  1880. 
Anamaihxa  hyatrix,  Smith,  Rept.  U.  S.  Fish  Commr.  for  1885,  p.  626  (1887  • 

Briefly  characterized  by  Stimpson  as  bearing  a  close  resemblance  to 
A .  riasoanay  but  differing  in  having  four  instead  of  three  spine^  on  the 
gastric  region.  The  specimen  at  hand  is  the  same  species  as  that 
figured  by  A.  Mihie-Ed wards,  but  differs  in  having  much  longer  spines 
aud  in  the  greater  divergence  of  the  rostral  horns. 

Locality. — Two  and  a  half  miles  northwest  of  Havana  light,  387 
fathoms,  coral,  temperature  49->,  April  30,  188A,  station  2152,  steamer 
Albatross;  one  immature  female  (6940). 

Measurements, — Length,  measured  from  between  rostral  horns,  16 
mm.;  length  of  horns,  17.5;  width  without  spines^  12;  width  with 
spines,  27 :  distance  between  tips  of  horns,  13. 

ANAMATHIA  UMBONATA,  (Stimpson). 
Plate  I,  Figs.  1-3. 
Scyra  umbonaia,  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  p.  115, 1870.— A.  Milxe- 
Edwakds,  Crust,  du  Moxique,  p.  87, 1875,  pi.  xxxi  a,  fig.  5,  1880;  Bull.  Mus. 
Comp.  Zool.,  VIII,  p.  2,  1880. 
Scyramaihia  umbonata,  A.  Milxe-Edwards,  Comptes  Reudus,  xci,  p.  356,  1880. 
(See  Sars,  Den  Norske  Nordhavs-Expcdltion,  xiv,  Crustacea,  i,  p.  7,  1885; 
also  Smith,  Eept.  U.  S.  Fish  Commr.  for  1885,  p.  625, 1887). 

At  Station  2415,  off  Georgia,  were  found  four  specimens  of  Stimpson's 
Scyra  umbonata.  The  protuberances  of  the  carapace  are  as  described 
by  him.  The  rostrum  is  composed  of  two  slender  divergent  horns.  The 
basal  antennal  joint  is  concave  beneath,  rather  narrow  and  unarmed, 
except  for  the  blunt  tooth  at  the  antero-extemal  angle.  The  surface  is 
covered  with  a  dense  coat  of  broad  setsQ  similar  to  those  described  by 
Sars  as  occurring  on  Sqiramathia  carpenteri.  The  legs  are  bordered  by 
longer  club-shaped  sctjK,  while  the  gastric  region  and  the  margins  of 
the  rostrum  and  branchial  regions  are  furnished  with  long  slender  hairs 
curved  at  the  tips.  There  is  a  prominent  pniiorbital  spine  and  a  post- 
orbital  lobe. 

The  four  specimens  in  the  haul  are  alike  in  all  essential  ])articulars. 
Three  are  females,  two  of  them  bearing  eggs,  and  the  fourtti  is  a  s.nall 
male.  In  the  latter  the  rostral  horns  are  more  divergent.  The  largest 
female  has  a  total  length  of  29  mm. 

Three  other  specimens  occur  at  station  2668,  off  Fernandina,  Florida. 
The  ambulatory  legs  of  all  are  longer  and  more  cylindrical  than  in  the 
individuals  from  station  2415.  One  (which  I  wiU  call  A)  is  a  male, 
26.5  mm.  long.  This  also  is  a  typical  umbonata  as  regards  the  orbits  and 
ornamentation  of  the  carapace,  and  is  apparently  mature,  thechelipeds 
being  elongate,  about  1 J  times  the  length  of  the  carapace,  the  propo- 
dus  much  longer  than  the  merus  and  strong,  its  margins  thin  aud  sub- 
parallel;  fingers  gaping  for  their  basal  half,  dactylus  with  a  basal  tooth. 
Ambulatory  legs  with  the  club-shaped  seta?  reduced  in  size. 
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The  largest  specimen  (O)  from  this  station  is  an  ovigerous  female, 
31  mm.  long.  The  carapace  is  much  swollen  and  smoother  than  in  those 
above  described.  There  are  but  three  flat-topped  protuberances,  the 
cardiac  and  anterior  branchial;  their  flattened  tops  are  smaller  than 
their  bases.  The  other  prominences  are  simply  tubercles,  the  gastric' 
one  being  elongate  and  smoothly  rounded.  The  marginal  spines  are 
tapering,  and  not  broad  and  flat  as  in  the  specimens  from  station  2415, 
the  hepatic  spine  not  erect  but  directed  outward  and  slightly  forward 
and  upward,  and  the  branchial  spine  directed  not  forward  but  outward 
and  slightly  upward.  The  ambulatory  legs  are  conspicuously  clothed 
with  long  slender  bristles  among  the  short  setse. 

These  characters  are  sufficient  to  make  this  specimen  specifically  dis- 
tinct from  those  described  above,  were  it  not  that  the  third  specimen 
(B)  from  this  dredge  haul  is  intermediate  in  character.  It  is  a  male, 
28  mm.  long,  but  with  the  chelipeds  not  strongly  developed.  The  pro- 
tuberances of  the  dorsal  surface  are  as  in  0,  excepting  that  the  flat- 
tened tops  of  the  three  prominences  overhang  their  bases.  The  mar- 
ginal spines  are  as  in  A.  The  ambulatory  legs  are  as  in  C,  and  the 
carapace  has  more  long  fine  bristles  than  in  any  other  specimens. 

In  C  (fig.  3)  the  orbits  are  widely  open,  more  so  than  in  A.  crassa 
(fig.  4);  there  is  in  fact  no  upper  surface  to  the  orbit.  The  outer 
surface  of  the  postorbital  lobe  is  flat,  and  it  is  directed  forward  or  in 
a  line  almost  parallel  to  the  median  line.  The  praeorbital  spine  is 
directed  well  outward;  its  posterior  or  outer  margin  is  concave,  directed 
strongly  inward  from  the  tip  and  then  slightly  outward.  In  A  (tig. 
1)  the  outer  margin  of  the  postorbital  lobe  is  inclined  strongly  inward; 
the  outer  margin  of  the  pneorbital  spine  is  directed  slightly  inward 
from  the  tip  and  is  convex  posteriorly.  This  disposition  of  the  orbital 
spines  necessarily  makes  the  opening  of  the  orbit  narrower  as  seen 
from  above,  especially  at  the  posterior  end  where  the  narrow  sinus 
gives  it  an  appearance  similar  to  that  seen  in  A,  carpenteri^  which  Prof. 
Sars  considered  to  be  allied  to  the  genus  Hyastenua  (see  fig.  5,  H. 
longipes).  In  the  orbits  of  B  (fig.  2)  the  intermediate  character  is 
again  seen,  the  postorbital  lobes  resembling  those  of  A,  the  praeorbi- 
tal spines  those  of  C. 

A.  carpenteri  (Norman)  is  more pyriforin  than  A.umbonata^  narrower 
anteriorly,  and  the  praeorbital  spine  is  reduced  to  a  lobule. 


Measuremeiiis  in  milHmelt'rs. 


Sex 

Station. 


Total  len^h  of  rara|)aco 

Length  of  rostral  Rpinc,  inside  measure 

Total  width  of  cara])acti 

Width  without  spines 

Leujrth  of  cheliped 

Len  j;th  of  first  ambulatoi  y  ]efr '      4*2 

Lengt  li  of  second  ambulatory  leg [      33 

Length  of  third  ambulatory  leg 27. 

Length  of  fourth  a.nbulatory  leg 20 


d'(A) 

9  (C) 

9 

2«t>8 
25.  G 

2668 
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Orbital  Variations  of  Anamathia. 


FiOH.  1-1.  Orbit  and  rostniiii  of  Amimathia  umboftatu  X  SJ. 
Via.  4.  Same  of  Anamathia  craasa  X  If. 
FiQ.  6.  Haiiie  of  Hyaatemui  langipea  X  1  j. 
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TRACHYMAIA  CORNUTA,  A.  Milne- Ed  wards . 

TV-ocftywiaia  cornuia,  A.  Milne-Edwards,  Cnist.  dii  Mexiqiie,  I,  p.  352,  i»l.  xxxi 
A,  lig.  2,  1880. 

The  single  specimen  collected  by  the  Albatross  is  larger  than  that 
figured  by  A.  Mibie-Edwards.  The  carapace  is  rough  with  spinules, 
and  covered  with  soft  bristles.  The  four  spines  on  the  gastric  region 
form  a  transverse  diamond;  there  are  two  median  spines  close  together 
on  the  cardiac  region;  five  spines  on  the  branchial  region,  three  near 
the  inner  margin  and  two  near  the  outer;  one  hepatic;  and  one  subhepatic 
spine.  On  the  posterior  margin  of  the  carapace  is  a  line  of  twenty-five 
small  spines  terminating  above  the  first  ambulatory  leg;  of  this  row  the 
median  spine  and  two  near  the  middle  are  larger  than  the  others.  On 
the  margin  of  the  branchial  region  there  is  a  line  of  four  spines  extend- 
ing forward  from  above  the  first  ambulatory  leg.  On  the  pterygostomian 
region  there  is  a  cluster  of  four  spines.  The  rostral  spines  are  longer, 
more  slender,  and  more  divergent  than  in  A.  Milne-Edwards's  figure. 
The  praeorbital  spine  is  acuminate;  the  postorbital  is  long,  projecting 
laterally  much  beyond  the  eye.  The  eyes  are  large  and  flattened 
almost  in  a  horizontal  direction.  There  is  a  large  suborbital  spine,  and 
a  spine  at  the  angle  of  the  buccal  cavity.  The  basal  antennal  segment 
bears  a  terminal  and  one  lateral  spine;  the  secondjointof  theflagellum 
reaches  half  way  to  the  end  of  the  rostral  spines,  while  the  remaining 
portion  of  the  flagellum  exceeds  the  rostrum  by  half  its  length.  In  the 
abdomen  of  the  male  the  first  segment  has  three  spinnles  transversely 
arranged;  the  second  has  two  median  and  one  lateral;  the  third  and 
fourth  have  a  median  tubercle.  Sternum  with  four  spinnles  in  front  of 
the  abdomen. 

The  chelipeds  are  nearly  twice  the  length  of  the  carapace;  ischium, 
merus,  and  carpus  spiny.  Manns  broad;  upper  margin  with  a  small 
spine  near  the  carpus  and  at  a  little  distance  a  minute  spinule  visible 
with  the  glass;  lower  margin  with  a  tooth  near  the  articulation.  Fin- 
gers flattened  laterally,  broad,  toothed  on  the  prehensile  edges,  acute, 
narrowly  gaping  for  half  their  length.  Ambulatory  legs  slender,  with 
scattered  bristles,  the  first  nearly  three  times  the  length  of  carapace, 
the  fourth  about  one  half  the  length  of  the  first.    Other  legs  missing. 

Measurements. — Length,  18  mm.;  width,  without  spines,  13;  length  of 
rostral  horns,  3.2;  length  of  cheliped  33.5;  length  of  first  ambulatory 
leg,  52;  length  of  fourth,  to  articulation  of  dactylus,  21. 

Locality.— U\t\o  Bahama  Bank,  lat.  27^  22'  K,  long.  78o  07'  30"  W., 
338  fathoms,  gray  sand,  temp.  47.5°,  May  2,  1886,  station  2655;  one 
male  (11400). 

I  have  examined  three  small  specimens  from  the  Blake  collection  in 
the  Museum  of  Comparative  Zoology  and  find  that  they  agree  with 
the  one  above  described  in  the  very  slender  rostral  spines  and  the  rela- 
tive length  of  the  antennal  joints,  and  also  possess  spinules  on  the 
upper  margin  of  the  manus. 
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LTSPOGNATHUS  THOMSON!,  (Norman). 

Dorynchm  thomaoni,  Norman,  in  TbomsoD,  Depths  of  the  Sea,  j).  174,  cut,  1873. 
Liapognaihus  thontsonXj  A.  Milne-Edwards,  (Arch.  Miss.  Sci.  Litt.,  ix,  pp.  16, 39, 
1882).    MiKRS,  Challenger  Kept.,  Zool.,  xvii,  p.  28,  PI.  v,  fig.  2  (variety), 
1886,  and  synonymy.— Smith,  Rept.  U.  S.  Commr.  of  Fisheries  for  1885,  p. 
622,  1887,  and  synonymy. 
Locality.— Ofl  Georgia,  lat.  30o  44'  F.,  long.  79^  2(S'  W.,  440  fatboms, 
coral,  coarse  sand,  shells  and  foraminifera,  temperature  45.6°,  April  1, 
1885,  station  2il5,  IT.  S.  Fish  Commission  steamer  Albatross;  1  male, 
1  female  (18119). 

These  specimens  have  been  compared  with  a  female  from  station 
2262,  off  Martha's  Vineyard  (Smith,  loc.  cit,).  They  are  about  the  same 
size  and  apparently  the  same  species. 

HOLOPLITES,  new  genus. 

Carapace  pyriform,  covered  with  shar^)  spines  of  unequal  length. 
Rostrum  composed  of  two  long,  slender,  divergent  horns.  Prajorbital 
spines  long.  Orbits  open,  spinous.  Basal  antennal  segment  very  nar- 
row, spinous.  Antero-internal  angle  of  the  merus  of  the  maxillipeds 
oblique,  not  notched  for  the  articulation  of  tlie  palpus.  Abdomen  of 
female  with  the  fourth,  fifth,  and  sixth  segments  coalesced.  Chelipeds 
and  meral  joints  of  ambulatory  legs  spinous. 

This  genus  resembles  Uchinoplaxj  Miers,  in  many  respects,  but  does 
not  possess  accessory  spiuules  on  the  rostrum.  It  differs  from  Nibilia 
in  the  very  incomplete  orbits,  the  narrow  basal  antennal  segment,  the 
number  of  abdominal  segments  in  the  female,  as  well  as  in  the  form  of 
the  maxillipeds. 

nOLOPLITES  ARMATUS,>(A.  Milne-Edwards). 

Nihilia  armaiaj  A.  Mua'tc-EdwaRDs,  Crust,  du  Mexique,  p.  348,  pi,  xxxi  A,  tig.  3, 
1880. 

One  specimen  (18126),  a  female  with  eggs,  from  station  2152,  two  and 
a  half  miles  northwest  of  Havana  Light,  387  fathoms,  coral,  tempera- 
ture 490. 

The  spine  above  the  orbit  is  nearer  the  i)ostorbital  than  the  prai- 
orbital,  and  is  longer  than  represented  in  A.  Milne-Edwards's  figiire. 
There  is  also  a  subhepatic  spine.  The  rostrum  of  the  Albatross  speci- 
men is  longer  proportionally  than  the  one  figured  and  is  not  divided 
to  its  base.  The  first  three  segments  of  the  abdomen  in  the  female  are 
very  narrow  and  Jbave  each  a  median  spine,  diminishing  in  length  from 
the  first  to  the  third;  the  second  and  third  segments  have  lateral  spiu- 
ules, which  are  almost  imperceptible  on  the  third;  fourth  segment  very 
large  and  smooth;  terminal  segment  broadly  rounded  at  the  extremity. 
The  abdomen  has  scattered  hairs  like  the  rest  of  the  surface. 

Measurements. — Length,  including  rostrum,  23.5  mm.;  length  of  ros- 
tral spines,  8;  width,  without  sxnnes,  11;  width,  including  spines,  16, 
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CHORINUS  HEROS.  (Herbst). 

Cancer  hero9,  Herbst,  Natur.  Krabben  unci  Krebse,  ii,  p.  165,  pi.  xlii,  fig.  1, 

pi.  XVIII,  fig.  102,  1796. 
Chorinus  heroiy  Leach  (Latreille,  Encyc,  1. 10,  p.  139). — A.  Milne-Edwards,  op, 

cit,^  p.  86,  and  synonymy. 

Localities. — San  Domingo,  W.  M.  Gabb,  1878  (4176).  Eio  Vermelho, 
Bahia,  Brazil,  February  6;   Richard  Rathbun,  Hartt  Explorations, 

1875-'77. 

TRICHOPLATUS  HUTTONI,  (A.  Milne-Edwards). 

Trickoplaius  huttoniy  A.  Milne-Edwards,  (Ann.  Sci.  Nat.  (6),  iv,  art.  9,  pp.  1-3, 
pi,  X,  IS76^,  fide  Zool.  Rec,  1877. — Miers,  Jour.  Linn.  Soc,  London,  xiv,  p. 
647, 1879,  (Ericlwplatus). 

Halimus  heciari,  Miers,  Ann.  N.  H.  (4),  xvii,  p.  219,  1876;  Cat.  Crust.  New  Zea- 
land, p.  4, 1876. 

In  a  male  from  New  Zealand,  presented  by  the  Otago  University 
Masenm  (16224),  the  chehpeds  are  very  robust;  in  another  from  Bluff 
Harbor,  New  Zealand  (18137),  the  right  cheliped  is  short  and  slender, 
the  left  long  and  robust. 

Subfamily  Acanthonychin^. 

ANOMALOTHIR  FURCILLATUS,  (Stimpsou). 
Anomalopua  furcillatus,  Stimpson,  Bull.  Mue.  Comp.  Zool.,  ii,  p..  125,  1870.— A. 

Milne-Edwards,  Crust,  du  Mexique,  p.  188,  pi.  xxxv,  fig.  4,  1879. 
Anomalothir  furcillatua,  Miers,  Jour.  Linn.  Soc,  London,  xiv,  p.  648,  1879. 

Localities. 
CoUeoted  by  the  Albatroes  at  the  followiug  stations: 


Cat  No. 


Station. 


15166 
18127 
18128 
15156 


2346 
2401 
2601 
2319-^ 


Lat.  N. 


23  10  39 
28  38  30 
34  39  15 


Long.  W.    Fathoms. 


82  20  21 
85  52  30 
75  33  30 


Off  Havana,  Cuba. 


200 

142 

107 

33-279 


Nature  of 
Bottom. 


Co. 

gu.  H.  brk.  Sh 


Date 

— 

1885. 

Jan. 

20 

Mar. 

14 

Oct. 

18 

Jan.  17-20 

MOCOSOA  CREBRIPUNCTATA,  (Stimpson). 
Mocosoa  crebripintciataf  Stimpson,  Bull.  Mus.  Comp.  Zool.,  ii,  p.  128,  1870. — A. 
Milne-Edwards,  op,  cit,,  p.  137, 1878. 

The  large  immovable  eyes  completely  fill  the  circular  orbits  which 
are  provided  with  a  small,  inconspicuous  tooth  on  the  outer  side.  The 
area  above  the  orbit  is  thickened  and  protuberant,  but  without  a  prae- 
ocnlar  spine.  The  third,  fourth,  and  fifth  segments  of  the  abdomen  in 
the  male  are  coalesced.  The  chelipeds  are  stout,  elongate;  merus 
cylindrical;  manus  slightly  compressed,  widening  distally;  fingers 
very  short  and  stout,  little  gaping,  dentate.  The  surface  of  the  crab  is 
everywhere  punctate. 

Measurements. — Length,  7;  width,  6.2  mm. 

Locality.— Gulf  of  Mexico,  lat.  29o  16'  30"  N.,  long.  850  29'  30"  W., 
27  fathoms,  gravel,  station  2372,  steamer  Albatross,  Feb.  7,  1885;  one 
male  (18129). 

Proc.  N.  M.  94 5 
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SPIIENOCARCINUS  CORROSUS,  A.  M  ilne-Kd wards. 
Sphenocarcinus  corrosuSj  A.  Milnk-£d wards,  op.  ciU,  p.  136,  pi.  xvii,  iig.  5, 1878. 

One  female  with  eggs,  from  off  Cape  Fear,  North  Carolina,  lat.  33° 
20'  N.,  long.  770  05'  W.,  90  fathoms,  gray  sand,  temperature  65.8o, 
April  2, 1885  (15183). 

In  this  specimen  the  rostrum  is  longer  than  in  A.  Milne-Edwards's  fig- 
ure and  the  horns  are  divergent  for  their  terminal  half.  The  supraorbital 
margin  terminates  anteriorly  in  a  rounded  lobe  more  prominent  than  is 
indicated  in  the  figure.  The  protogastric  lobes  are  larger  and  more 
broadly  joined  to  the  mesogastric.  The  middle  portion  of  the  cardiac 
lobe  is  also  deei)er  than  represented  in  the  figure. 

SIMOCARCINUS   SIMPLEX,  (Dana;. 
Huenia  simplex^  Dana,  Crust.  U.  S.  Expl.  Exped.,  i,  p.  133,  pi.  6,  fig.  3,  1852, 

male. 
Huenia  hreviro8trata,  Dana,  op,  cit.f  p.  134,  pi.  6,  fig.  4,  female. 
Simocarcinus  simplex,  MiEUS,  Ann.  Mag.  Nat.  Hist.  (5),  iv,  p.  6,  1879. 

Locality. — ^Western  Indian  Ocean ;  W.  L.  Abbott,  1  male  (18130). 
The  rostrum  is  much  longer  and  narrower  than  in  the  example  fig- 
ured by  Dana. 

ECIIINCECUS,  uew  genus. 

Carapace  subpentagonal,  very  convex  in  the  antero-posterior  direc- 
tion. Rostrum  triangular,  flattened  horizontally,  strongly  deflexed. 
Eyes  small,  in  circular  orbits,  concealed  by  the  carapace  and  situated  at 
the  indentation  formed  by  the  meeting  of  the  anterolateral  and  rostral 
margins.  Antennae  very  small,  covered  by  the  rostrum,  the  basal  seg- 
mentnarrow.  Maxillipeds  with  the  merus  notched  at  its  autero-internal 
angle.    Abdomen  of  female  with  7  segments.    Legs  short. 

ECHINCECUS  PENTAGOXUS,  new  species. 

Carapace  almost  smooth,  convex  in  both  directions,  especially  so  in  the 
antero-posterior  directions;  posterior  margin  straight,  forming  oblique 
angles  with  the  posterolateral  margins,  whicjh  are  directed  forward  and 
outward.  Anterolateral  angles  rounded.  Surface  punctate.  There  are 
a  few  round  shallow  depressions  between  the  areas,  and  seven  or  eight 
small  low  tubercles  on  the  cardiac  region.  The  rostrum  is  nearly  as 
long  as  its  breadth  at  base,  thin-edged,  obtuse  and  slightly  indented  at 
the  tip.  The  eyes  are  withdrawn  into  small  nearly  circular  orbits  which 
are  bordered  below  by  the  small  narrow  basal  antennal  segment.  The 
flagellum  is  short,  not  reaching  to  the  middle  of  the  rostrum  and  is 
entirely  concealed  by  it.  The  antennulae  are  nearly  longitudinal.  Epis- 
tome  short.  The  lower  surface  of  the  carapace  is  con sincuously  punctate. 
Maxillipeds  punctate;  inner  margin  of  merus  convex,  antero-internal 
angle  with  a  slight  notch.    Abdomen  of  female  much  longer  than  wide. 

Chelipeds  short  and  stout,  punctate;  ischium  with  a  low  tooth  on 
inner  margin;  merus  trigonal,  widening  distally,  with  a  stout  tooth 
on  each  margin  near  the  carpus;  carxjus  with  two  teeth  on  inner  margin. 
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When  the  clielipeds  are  folded  close  to  tbe  carapace,  one  carpal  tooth 
is  just  in  flront  of  the  anterolateral  angle,  the  other  just  behind  it. 
Propodus  deep,  especially  toward  tbe  fingers,  where  the  upper  margin 
is  produced  much  above  the  dactyl.  Fingers  short,  irregularly  and 
feebly  toothed  along  their  prehensile  edges  which  are  in  contact,  the 
tii>8  crossing.  Ambulatory  legs  unarmed,  somewhat  flattened;  meral 
joints  rectangular,-  propodal  joints  tapering  towards  the  dactyli  which 
are  stout,  and  hairy  beneath,  with  curved  horny  tips. 

Measurements. — Length  of  carapace,  15  mm.;  width  at  antero-lateral 
angles,  14.3;  posterior  width,  8;  width  at  orbits,  5.5;  length  of  rostrum, 
4.8;  length  of  cheliped,  14;  lower  margin  of  propodus,  7;  greatest  depth 
of  propodus,  3.7;  length  of  first  and  second  ambulatory  legs,  15;  third, 
13.2;  fourth,  12.5. 

Locality, — Port  Lloyd,  Bonin  Islands;  from  the  anal  end  of  the  in- 
testinal canal  of  Uehinothrix  calamaria;  one  adult  female  (13889). 

This  species  with  its  smooth  broad  carapace  and  short  legs  is  adapted 
for  commensalism,  and  resembles  superficially  certain  of  the  Pinno- 
theridsB  of  similar  habit. 

EPIALTUS  BITUBERCULATU8,  Milne-Edwards. 

Epialtus  bituherculatua,  Milne-Edwards,  Hist.  Nat.  Crust.,  i,  p.  345,  pi.  xv,  fig. 

11,  1834.— A.  Milne- Edwards,  op.  cit,  p.  139,  pi.  xxvii,  figs.  1,  2,  and  3, 

1878,  and  synonymy. 
Epialtus  dilatatuB,  A.  Milne- Ed  wards,  op.  cit.,  p.  140,  pi.  xxvii,  fig.  4. 

Represented  in  the  collection  by  10  specimens  from  9  localities.  A 
larger  series  would  probably  show  that  U,  sulcirostris  and  U.  longirostris 
Stimpsou  and  E.^ninimus  Lockington  are  variations  of  the  same  species. 

Sabanilla,  United  States  of  Colombifi;  U.  S.  Fish  Commission;  1 
male  (18131)  of  the  form  shown  by  A.  Milne- Edwards,  ap.  cit,  pi.  xxvii 
fig.  3. 

Pernambuco  (!),  Brazil;  Richard  Rathbun,  Ilartt  Explorations, 
1875-'77;  1  male,  1  female,  also  of  the  brasiliensis  form,  and  the  male 
with  the  heavy  chelipeds  figured  by  Dana. 

Bird  Key,  Florida;  XT.  8.  Fish  Commission  schooner  Oramptw,  April, 
8, 1889;  one  female  with  eggs  (15204)  of  the  dilatatus  form,  the  anterior 
lateral  lobes  being  more  rounded  than  in  A.  Milne-Edwards's  figure, 
and  the  rostrum  narrower  at  base  and  less  tapering. 

DryTortugas,  Florida;  Dr.  Edward  Palmer;  one  immature  female 
(18132)  of  the  dilatatus  form,  with  lobes  like  the  last. 

Florida  ( T) ;  one  small  male,  (14465)  with  lobes  intermediate  between 
typical  bitfiberculatus  and  dilatatus. 

West  coast  of  Florida ;  Henderson  and  Simpson ;  one  immature  female 
(18133),  with  elongate,  emarginate  rostrum  and  rather  prominent  lateral 
lobes,  the  anterior  rounded,  with  its  anterior  margin  sloping  backward 
and  outward,  the  posterior  lobe  with  a  prominent  tubercle  on  its  ante- 
rior margin. 
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Key  West,  Florida;  D.  S.  Jordan,  December,  1883;  one  male  (18134), 
with  rostrum  similar  to  the  last,  and  with  acute  somewhat  sx)iniform 
lateral  lobes. 

Panama  (!)  ;  one  small  female  (18135)  with  eggs,  with  entire  rostrum, 
and  prominent  lateral  lobes,  the  anterior  being  rounded  and  its  anterior 
margin  sloping  backward  and  outward,  the  posterior  lobe  smaller  and 
acute. 

Southern  California;  W.  H.  Dall;  one  male  (18136);  this  si)ecimeu 
shows  a  greater  divergence  from  typical  forms  than  any  of  those  hitherto 
described;  the  rostrum  is  broad  and  flat,  widening  toward  the  extremity 
which  is  broadly  eraarginate;  thepneorbital  lobes  are  small  but  acute; 
the  hepatic  lobes  are  enormously  developed,  their  anterior  margins 
directed  forward,  outward  and  upward,  their  extremities  being  more 
advanced  than  the  eyes.  The  posterolateral  projections  are  stout, 
acute  teeth.  The  palms  of  the  chelipeds  are  very  long  and  terminate 
in  a  strong  prominence  behind  the  dactyl.  Length  11.3  mm.,  width 
9  mm. 

EFIALTUS   PRODUCTUS,  Randall. 

Ej)ialtu8  prodmtu8j  Randall,  Jour.  Acjul.  Nat.  Sci.  Phlla.,  viii,  \\,  110,  1839. — 

GiBBKS,  Proc.  Amer.  Assoc.  Adv.  Sci.,  in,  p.  173, 1850.— Dana,  op,  city  i,  p.  133, 

pi.  6,  fig.  2, 1852.— 8TIMPSON,  Proc.  Acad.  Nat.  Sci.  Pbila.,  ix,  p.  219, 1857;  Boat. 

,  Joui\  Nat.  Hist.,  vi,  p.  457,  1857.— Richard  Ratiibun,  Fisheries  Industries 

of  U.S.,  Sec.  I,  p.  778,  pi.  268,  1884. 

Localities, 
Alaska : 

Kyska  Harbor,  9  to  12  fathoms,  sandy  mud;  W.  11.  Dall  (14797). 
British  Columbia : 

Barclay  Souud;  U.  S,  Fish  OommiMHiou  (15521). 

Beaver  Harbor ;  U.S.  Fish  Coinmissiou  (15519). 

Victoria;  C.F.Newcombe  (15796). 
Washington : 

Straits  of  Fuca;  D.  S  Jordan  (3064). 

Port  Ludlow;  W.  H.  Dall  (14796). 

Port  Orchard;  O.  B.  Johnson  (14974) ;  U.  S.  Fish  CoimuissiiHi  (15518). 
California : 

Tomalcs  Bay  (14853). 

San  Francisco;  D.  S.  Jordan  (3095). 

Sau  Francisco  (f);  U.  S.  Exploring  Expedition  (2366). 

Point  Loma;  U.  Si  Fish  Commission  (15522). 

Monterey ;  A.  S.  Taylor  (2054) ;  D.  S.  Jordan  (3129) ;  H.  Hemphill  (2289, 3292). 

Monterey  Bay;  U.  S.  Fish  Commission  (15520). 

Santa  Barbara;  Shoemaker  (2316);  D.S.Jordan  (:^048). 

San  Pedro;  D.S.Jordan  (3088). 

Catalina  Harbor,  beach;  W.  H.  Dall  (14793). 

San  Diego;  I).  S.  Jordan   (3560);  Rosa   Smith  (7633);  Rosa  S.   Eigenmann 
(14652);  H.  Hemphill  (18137). 

Southern  California;  W.  H.  Dall  (14794). 

West  coast  North  America;  North  Pacific  Railroad  Survey  (2139). 
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EPIALTUS  (ANTILIBINIA)  DENTATUS,  (Milue-Edwards). 

Epialtus   dentatua,  Milne-Edwards,  Hist.  Nat.  Cnint.  l,p.  345, 1834.— Bell, 

Trans.  Zool.  Soc.  London,  ii,  p.  62,  1835. 
Epialtua  (Aniilihinia)  dmiaius,  MiBRS,  Jour.  Linn.  Soc.  Loudon,  xiv,  p.  650, 1879. 

Localities. 

Panama  (t);  J.  M.  Dow;  1  female  (2402). 

West  Coast  of  South  America;  Dr.  H.  E.  Ames,  U.  S.  N. ;  1  female  (18138). 
Callao,  Peru;  U.  S.  Exploring  Expedition ;  1  female  (2365). 
Valparaiso,  Chili;  U.  S.  Exploring  Expedition;  male  and  female  (2367). 

The  specimens  collected  by  the  United  States  Exploring  Expedition, 
althoagh  labeled  by  Dana,  were  omitte<l  from  liia  report. 

EPIALTUS  (ANTILIBINIA)  MARGINATUS,  (Bell) 

Epialttts  marginalus,  Bell,  o/;.  cif.,  p.  62,  id.  xi,  fi>?.  4(9),  pi.  xiii  (<?).— A. 

Milne-Edwards,  oj>.  cit,,  p.  138,  1878. 
Epialius  (Antilibima^  marginatus^  Miers,  loc.  cit. 
Locality, — Valparaiso;  U.  S.  Exploring  Expedition;  male  and  female 
(2372).    Labeled  but  not  recorded  by  Dana. 

EPIALTUS  (ANTILIBINIA)  NUTTALLII,  (Randall). 

EpialiuB  nuttalliiy  Randall,  Jour.  Acad.  Nat.  Sci.  Pliila.,  viii,  p.  109,  pi.  in, 
1839. 

Localities. 

Santa  Barbara,  Cal.;  D.  S.  Jordan,  1880  (3108). 

San  Diego,  Cal. ;  H.  Hemphill;  7  young  females  (18139). 

Southern  Califoniia;  W.  H.  Dall;  1  young  female  (14798). 

PUGETTIA  GRACILIS,  Dana. 

Pugettia  gracilis,  Dana,  op.  cit.,  i,  p.  117,  pi.  4,  fig.  3.— Stimpson,  op.  cit,  p.  456. 

LoCKiNGTON,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  76,  1876.— Miers,  Jour.  Linn. 

Soc.  Loudon,  xiv,  p.  650, 1879;  Challenger  Rept.^Zool.,  xvii,  p.  40, 1886. 
Pugettia  lordii,  Spenck  Bate,  in  Lord's  Nat.  in  Brit.  Col.,\^.  265, 1866.         'HiL. 
Pugettia  quadriden 8  var.  gracilis,  Ortmann,  Zool.  Jahrb.,  vii,  1,  p.  43,  1893. 

In  many  specimens  the  wing-like  lateral  expansion  is  strongly 
uptarned,  and  there  are  four  tubercles  on  each  branchial  region,  one 
in  line  with  the  cardiac  tubercle,  one  further  back  but  nearer  the 
median  line,  while  the  other  two  are  further  forward  on  the  branchial 
region.  The  upper  surface  and  margins  of  the  rostral  horns  and  the 
inner  margin  of  the  praeorbital  teeth  are  marked  with  lines  of  curled 
setae.  The  carpus  of  the  cheliped,  besides  the  two  carinae  above,  has 
a  strong  carina  on  the  inner  margin,  and  is  irregularly  ridged  on  the 
outer  surface.  In  large  males,  the  hands  are  very  wide,  compressed, 
with  the  upper  carina  very  thin  and  prominent;  fingers  gaping  at  base, 
with  a  short,  stout  tooth  on  the  dactyl. 

The  color  of  dried  specimens  recently  received  from  Dr.  Newcombe 
is  red  and  green  above,  and  red  beneath. 

MemurenienU, — Length  of  largest  specimen,  53  mm.;  branchial  width, 
including  spines,  40;  length  of  cheliped,  about  86;  width  of  hand,  18, 
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There  is  nothing  in  the  description  or  figure  of  P.  lordii  Spence 
Bate  to  indicate  that  it  differs  from  P.  gracilis.  It  is  said  t«  range  south- 
ward to  San  Francisco. 

This  species  differs  from  P.  quadridens  in  its  greater  proportionate 
width  at  the  hepatic  regions.  In  P.  quadridens  the  carapace  is  obviously 
triangular,  being  much  wider  posteriorly  than  anteriorly,  while  in  P. 
gracilis  the  carapace  is  very  little  wider  at  the  branchial  regions  than 
at  the  hepatic.  The  anterior  lateral  expansion  has  its  posterior  lobe 
produced  much  further  forward  than  in  P.  quadridens;  its  outer  or  pos- 
terior margin  is  very  convex,  while  in  P.  quadridens  it  is  concave  except 
near  the  end  of  the  lobe.  The  prjporbital  lobes  are  wider  and  the  orbital 
sinus  narrower  in  P.  gracilis  than  in  P.  quadridens.  In  P.  gra^dlis  the 
four  gastric  tubercles  (the  anterior  one  is  obsolete  in  old  specimens) 
form  a  Latin  cross;  in  P.  quadridens  they  form  a  rectangle.  The  ambu- 
latory legs  are  more  slender  in  P.  qiuidridens. 

Localiliea, 
Alaska;  William  H.  Dall: 

Cbichagoff' Harbor,  Attn,  5  to  7  fath.,  gravel,  sand  (14756). 

Kyska  Harbor,  in  pass,  10  fatb.  (14759). 

Nazaii  Bay,  Atka,  low  water  (14757). 

Off  Imagua  Pinnacle,  Captain's  Bay,  Unalaska,  8  to  20  fath.  (12538). 

Aniaknak  Island,  shores  (13131). 

Belkoffsky  Bay,  15  to  25  fatb.  (14754). 

Popoff  Strait,  Shumagins,  6  fatb.  (14753). 

Chirikoif  Island,  beach  (15375). 

Middleton  Island,  west  side,  10  to  12  fatb.,  gravel,  stones  (14758). 

Port  Mnlgrave,  Yakutat  Bay,  6  to  40  fatb.  (14763). 

Litnya  Bay,  6  to  9  fatb.  (14764). 
Alaska;  other  collectors : 

Unalaska;  S.  Applegate  (12050). 

Kadiak;  W.  J.  Fisher  (5747);  U.  S.  Fish  Commission  (15571). 

Sitka;  Commander  L.  A.  Bcardsleo,  U.  S.  N.  (3171);  F.  Biscboff  (2178). 

Ward  Cove,  Revilla  Gigedo  Island;  Dr.  T.  H.  Streets,  U.  S.  N.  ri4761). 

Alert  Bay,  Cormorant  Island,  beach;  Dr.  W.  H.  Jones,  U.  S.  N.  (5815). 
British  Columbia : 

Tledoo  Village,  near  Susk,  northwest  coast  of  Graham  Island,  Qiiecn  Char- 
lotto  gronp;  James  G.  Swan  (6611). 

Barclay  Sound;  U-  S.  Fish  Commission  (15570). 

Victoria;  Dr.  C.  F.  Newcombe  (1.5795). 
Washington ; 

Straits  of  Fuca  (3400);  D.  S.  Jordan  (3077). 

Neah  Bay;  J.  G.  Swan  (2396,  5771). 

Port  Angeles;  U.  S.  Fish  Commission  (18140). 

Port  Townsend;  U.  S.  Fish  Commission  (16033). 

Port  Ludlow;  S.  Bailey  (14762);  W.  H.  Dall  (14755), 

Puget  Sound;  D.  S.  Jordan  (3097). 

Port  Orchard;  O.  B.  Johnson  (14967). 
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PUGETTIA  RICHII,  Dana. 
Pugettiarichiif  Dana,  op,  cit.,  i,  p.  118,  pi.  4,  fig.  4. — Stimpsox,  oj).  cit,,  p.  457. — 

•     LOCKWGTON,  loc.  Cit, — MiERS,  loc.  Hf, 

This  species  is  not  larger  than  P.  gracilisy  and  in  adult  specimens  the 
hands  and  fingers  do  not  differ  in  the  two  species.  P.  richii  is,  however, 
readily  distinguished  by  the  bilobate  lateral  expansion,  the  posterior 
lobe  of  which  is  slender  and  almost  transverse,  and  the  anterior  lobe 
more  transverse  than  in  P.  gracilis.  The  merus  has  a  few  irregular  teeth 
above  instead  of  the  prominent  carina  of  P.gracilis.  Carpus  witha  single 
carina  above  and  one  on  the  inner  margin,  and  between  them  but  a 
slight  trace  of  the  diagonal  ridge  so  ])romin6nt  in  P.  gracilis.  Ambula- 
tory legs  more  slender  and  cylindrical  than  in  P.  gracilis. 

Localitiea. 
British  Columbia 

Barclay  Sound;  U.  S.  Fish  Commission  (15572). 

Victoria;  Dr.  C.  F.  Newcombe. 
California: 

Monterey  Bay;  U.  S.  Fish  Commission  (15573). 

Monterey;  H.  Hemphill  (2276);  D.  S.  Jordan  (3058). 

San  Diego;  Rosa  Smith  (14765). 

PUGETTIA  QUADRIDENS,  ( d  e  H  a  a  n  ). 

Pisa  {MencethiuB)  quadridens,  De  Haan,  Fauna  Japon.,  Crust.,  p.  97,  pi.  xxiv,  fig. 

2,  male,  and  pi.  G,  1850. 
Pirn  {Menasihius)  incisus,  De  Haan,  op.  oil,,  p.  98,  pi.  xxiv,  fig.  3,  female,  and 

pi.  G. 
Mencethiua  quadridena,  Adams  and  White,  Voy.  Samarang,  Crust.,  p  20,  1848. 
MenwihiuB  iwct«M«,  Adams  and  White,  loc.  cit. 

Pugetiia  quadridens^  Stimpson,  Proc.  Acml.  Nat.  Sci.  Phila.,  IX,  p.  219,  1857.— 
•       MiEBS,  Proc.  Zool.  Soc.  London,  p.  23,  1879;  Challenger  Kept.,  Zool.,  xvii, 

p.  40, 1886. 
Pugetiia  i»ct«a,  Stimpson,   loc.  dt. — Miers,  loc.  cit. 

After  careful  study  of  a  large  series  of  specimens  of  tliis  genus 
from  Japan  I  find  it  necessary  to  unite  De  Haan's  two  species.  There 
are  specimens  in  the  collection  as  distinct  as  those  figured  by  De  Haan. 
In  a  lot  of  four  examples  from  Yokohama  Bay  three  represent  the  typ- . 
ical  P.  iiicisa,  while  one  has  the  hepatic  expansion  more  projecting  and 
more  concave  on  the  margin.  Eev.  H.  Loomis  has  recently  presented 
to  the  Museum  60  dried  specimens  from  Japan,  exac^t  locality  not  given. 
Of  these  about  25  have  the  strongly  produced  lateral  expansion  with 
a  deep  sinus  separating  the  postorbital  tooth  from  the  sharp  posterior 
tooth.  About  10  specimens  have  the  narrower  carapace,  almost  trun- 
cate lateral  expansion  with  a  rounded  posterior  angle.  The  remainder 
of  the  specimens  are  intermediate  in  width,  with  the  hepatic  margin 
more  or  less  concave  and  its  posterior  angle  subacute.  The  prominence 
of  the  median  tubercles  varies  with  the  individual. 

In  male  specimens  of  both  varieties  25  mm.  long  the  chelipeds  are 
identical;  the  palms  are  slightly  constricted  behind  the  fingers,  which 
are  evenly  dentate  and  in  contact  for  nearly  their  whole  length.    There 
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are  no  larger  examples  of  the  P.  indsiis  type  in  the  collection,  but  speci- 
mens of  the  P.  quadridens  type  and  of  the  intermediate  grade,  about  35 
mm.  long,  have  chelipeds  prox>ortionally  much  larger,  hands  of  nearly 
equal  width  throughout,  fingers  dentate  for  nearly  their  entire  length, 
in  contact  for  their  terminal  half,  gaping  at  base,  and  without  the  two 
prominent  isolated  teeth  at  the  base  of  the  dactyl  represented  in  De 
Haan's  figure  of  P.  quadridens. 

Aside  from  the  characters  on  which  De  Haan's  two  species  were 
founded — the  shape  of  the  carapace  and  the  development  of  the  cheli- 
peds— there  seem  to  be  no  specific  differences. 

Localities. 

Yokohama  Bay,  .Japan,  7  fathoms,  kelp  (13918). 

Japan;  H.  A.  Ward  (18141);  H.  Loomis  (18142);  Dr.  F.  C.  Dale,  U.  S.  S.  PaloB 

(13720,  13726). 
Fusan,  Corea;  P.  L.  Jony  (12400). 

PUGETTIA  FOLIATA,  (  S  t  i  m  p  s  o n ). 
Mimulus  foliatua,  Stimpson,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  vii,  p.  200,  1860. 

There  seems  to  be  no  good  reason  for  placing  this  in  a  genus  distinct 
from  Pugettia.  The  antennte  have  the  basal  joint  as  in  that  genus  and 
the  fiagellum  flattened  and  exposed  at  the  sides  of  the  rostrum.  The 
lateral  expansion  is  bilobate,  but  the  carapace  is  wider  than  in  other 
species  of  Pugettia.  The  breadth  of  the  carapace  does  not  always 
exceed  the  length,  as,  for  instance,  in  the  specimen  from  Barclay  Sound, 
where  the  dimensions  are :  Ijengtb,  12.5  mm. ;  width,  12  mm.  The  cheli- 
peds present  nothing  distinctive;  the  manus  is  very  broad  and  has  thin 
upper  and  lower  margins.  The  maxillipeds,  abdomen,  sternum,  and 
ambulatory  legs  are  almost  exactly  as  in  P.  graeilis. 

Localities. 

Off  Imagna  Pinnacle,  Captain's  Bay,  Unalaska,  8  to  20  fathoms;  W.  H.  Dall 

(14894). 
Barclay  Sound,  B.  C ;  U.  S.  Fish  CoiiimiHsion  (15548). 
Monterey,  Cal. ;  H.'HemphiU  (3291). 

ACANTHONYX  PETIVERII,  Milne-Edwards. 

Acanthonyx  petiverii,  Milnk-Edwards,  Hist.  Nat.  Crust.,  i,  p.  343,  1834. — A. 
MiLNK-Ei)WAKi>s,  op.  cit.,  p.  143,  pi.  xxvii,  fig.  7,  and  synonymy. 

Localities. 

Mar  Grande,  Bay  of  Bahia,    Brazil,   Kichard   Rathhun,   Hartt  explorations 

1875-77;  one  female. 
l*emanihuco  (?),  same  collector;  male  and  female. 
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Subfamily  MiCEORHYNCHiN-ffi. 
NEORHYNCHUS  DEPRESSUS,  (Bell). 

MicrorhynchuB  depresaua.  Bell,  Trans.  Zool.  Soc.  Lond.,  ii,  p.  42,  pi.  8,  fig.  2, 1835. 
Neorhyncktt8  depressuSy  A.  Milne-Edwards,  op,  cil.,  p.  187,  1879. 

Hitherto  only  the  female  of  this  species  has  been  known.  The  abdo- 
men of  the  male  has  a  long,  acute,  horizontal  spine  on  the  first  seg- 
ment as  in  the  female;  the  outer  margins  of  the  fifth  and  following  seg- 
ments are  nearly  parallel;  terminal  segment  rounded;  sixth  and  seventh 
anchylosed.  The  abdomen  figured  by  Bell  is  that  of  an  immature 
female;  in  mature  females  the  fifth  or  anchylosed  segment  is  much  wider 
than  long,  the  distal  margin  slightly  concave.  The  chelipeds  of  the 
male  are  weak  as  in  the  female.  Of  the  ambulatory  legs  the  second 
pair  is  the  longest  and  the  first  the  shortest,  fringed  with  long  hairs; 
second  pair  less  hairy,  third  and  fourth  pairs  slightly  hairy.  Last  pair 
shqrter  than  the  third.  The  basal  an tennal  joint  has  the  inner  margin 
irregularly  dentate,  the  antero-internal  tooth  blunt,  not  so  far  advanced 
as  the  antero-external,  which  is  slightly  incurved,  rounded. 

Medsurements, — Length  of  carapace  (of  largest  specimen,  a  female), 
18;  width,  17;  length  to  tip  of  abdominal  spine,  23  mm.  Length  of  car- 
apace (of  male),  12.5;  width,  11.5  mm. 

Locality.— GrViM  of  California,  lat.  24°  W  N.,  long.  110^  22'  W.,  21 
fathoms,  gray  sand,  broken  shells,  April  30, 1888;  station  2822,  U.  S. 
Fish  Commission  steamer  Albatross  (18143). 

PYROMAIA  CUSPIDATA,  Stimpson. 

Pyramaia  cuapidaia,  Btimpson,  Bull.  Mas.  Comp.  Zool.,  ii,  p.  110, 1870. — A.  Milne- 

Edwards,  op,  cit,,  p.  177,  pi.  xxxvi,  flg.  2, 1879. 
Apiomaia  cMpidata,  vbN  Martens,  Zool.  Rec,  1871,  p.  182. — Miers,  Jour.  Linn. 

Soc.  London,  xiv,  p.  651,  1879. 

The  Albatross  specimens  of  this  species  are  much  larger  than  those 
described  by  Stimpson  and  A.  Milne-Edwards.  The  dorsal  spines  are 
not  short  and  tuberculous,  but  slender  and  prominent;  of  those  on  the 
median  line,  the  posterior  gastric,  the  anterior  cardiac,  the  posterior, 
and  the  abdominal  spine  are  longer  than  the  others.  There  is  an  acute 
triangular  interantennular  spine,  pointing  forward.  The  chelipeds  of 
the  adult  male  are  stouter  than  those  figured  by  A.  Milne-Edwards  and 
are  spinulous.  Merus  with  longitudinal  rows  of  short  spines  with  one 
longer  and  very  slender  spine  at  its  distal  upper  extremity.  All  the 
spinules  or  sjunes  of  the  carpus  are  short.  The  basal  portion  of  the 
proiKxlns  is  tumid,  longer  than  the  fingers,  which  touch  almost  to  their 
base  where  there  is  a  slight  opening.  The  ambulatory  legs  are  spinu- 
lous; the  meral  joints  have  an  erect  spine  near  the  ischial  joint,  and 
short  spines  on  the  condyles  articulating  with  the  carpal  joints. 

In  females  and  young  the  ambulatory  legs  are  almost  smooth  to  the 
touch,  but  the  spinules  can  be  seen  with  the  lens.  A  female,  27  mm. 
long,  bearing  eggs,  from  station  2601,  is  unique  in  having  no  spine  at 
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the  base  of  the  merus  of  the  ambulatory  legs,  a  character  which  is 
present  in  all  other  specimens  of  all  sizes,  more  than  thirty  of  which 
have  been  examined. 

MemuremenU. — Entire  length  of  carapace  (of  male),  46  j  width,  with- 
out spines,  35;  length  of  cheliped,  73;  propodus,  33.5;  poUex,  15; 
depth  of  propodus,  8.5;  length  of  first  ambulatory  leg,  152;  second, 
144;  third,  136.5;  fourth,  123. 

Localities. 

Off  Capo  Lookout,  N.  C,  to  tlio  Gulf  of  Mexico;  TJ.  S.  Fish  Commission  steamer 
AlhairosSy  as  follows: 


Cat.  No. 

HtJiti«»n. 

Lat.  N. 

Long.  W. 

9C49 

2377 

O   /   " 

29  07  30 

O   /   /' 

88  08  00 

9745 

2399 

28  44  00 

86  18  00 

18144 

2400 

28  41  00 

86  07  00 

9750 

2401 

28  38  30 

85  52  30 

9758 

2402 

28  36  00 

85  33  30 

18145 

2601 

34  39  15 

75  33  30 

18146 

2602 

34  38  30 

75  33  30 

BottOID. 


Fatlioms.  Temp. 


210 
196 
169 
142 
111 
107 
124 


OF. 
67 
51.6 


MaterialH. 


gy-M 

gy.M 

gn.  M.  brk.  Sh . 
gy-M.. 


Date. 


1885. 
Feb.  11 
Mar.  14 
Mar.  14 
Mar.  14 
Mar.  14 
Oct.  18 
Oct.    18 


LOXORHYNCHUS  GRANDIS,  St  imp  son. 

Loxorhynchus    grandia,  Stimpsox,  Jonr.  Boston  Soc.  Nat.  Hist.,  vi,  p.  452,  pi. 
XIX,  fig.  1,  pi.  XXII,  fig.  1,  1857. 

LocalHiea. 
California : 

Near  San  Francisco;  Trowbridge  (15376). 

Off  Santa  Barbara,  lat.  34^  19'  30"  N.,  long.  119'^  44'  15"  W.,  68  fathoms, 
green  mud,  temperature  54°,  February  11,  1889,  ntation  2973;  U.  S.  Fish 
Commission  steamer  Albatroea  (17379). 
San  Diego;  Dr.  Kennerly  (17572). 

LOXORHYNCHUS  CRISPATUS,  Stimpson. 

Loxoi'hynchua  criapatuay  Stimpson,  Jour.  Boston  Soc.  Nat.  Hist.,  vi,  p.  453,  pi. 
XXII,  figs.  2,  3,  and  4,  1857. 

Ill  a  large  male  the  nine  most  prominent  spines  or  tubercles  are  cov- 
ered, excepting  at  the  top,  with  very  thick  short  hair,  which  makes 
them  appear  hemispherical  in  shai)e  with  small  shining  points  emerg- 
ing from  the  hair.  There  are  three  less  prominent  spines  arranged 
transversely  on  the  postfrontal  region,  and  a  number  of  smaller  spines 
scattered  on  the  carapace.  Kostrum  covered  above  with  stout  curled 
hair,  which  extends  back  from  each  horn  across  the  gastric  region ;  the 
line  is  then  broken  and  reappears  lower  down,  and  is  continued  along 
the  branchial  region.  Chelipeds  covered  with  short  hair,  except  the 
fingers  and  places  where  the  hair  has  been  worn  off;  merus  midway 
between  the  joints,  almost  rectangular;  upper  margin  armed  with  two 
stout  spines  widely  separated  and  a  smaller  one  near  the  ischium; 
upper  surface  with  a  large  tubercle  at  the  distal  end  between  the  con- 
dyles; carpus  with  five  or  six  spiny  tubercles  above;  hand  with  two 
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spines  above,  one  near  the  carpus  ou  tlie  upper  margin^  and  the  other 
at  a  little  distance  just  below  the  margin  on  tli«  inside  of  the  hand; 
occasionally  there  are  one  or  two  additional  spines  on  the  margin; 
fingers  gaping  at  base  with  a  large  tooth  on  the  dactyl  in  the  gape  and 
about  15  small  even  teeth  on  each  finger  along  their  prehensile  edges. 

Smaller  males  have  the  spines  of  the  chelipeds  much  less  marked. 

In  the  female  the  carapace  shows  twelve  tubercles  of  about  equal  size, 
those  corresponding  to  the  nine  largest  ones  of  the  male,  being  smaller  in 
the  female.  Chelipeds  small  and  weak ;  fingers  slightly  gaping  at  base, 
with  about  20  small  teeth,  the  proximal  one  on  the  dactyl  being  slightly 
enlarged.  The  female  is  much  more  hairy  on  the  legs  and  underneath 
the  abdomen  and  margins  of  the  legs  being  thickly  set  with  long  ciub- 
like  setae. 

Specimens  in  the  National  Museum  collection  show  the  following 
measurements:  Length  of  largest  specimen,  a  male,  from  end  of  ros- 
trum to  overhanging  posterior  protuberance,  122  mm. ;  width,  84 ;  length 
of  cheliped,  about  272;  of  first  ambulatory  leg,  about  205.  Length  of 
largest  female  measured  to  posterior  margin,  the  intestinal  spine  not 
overhanging,  90;  width,  57;  length  of  cheliped,  95;  of  first  ambulatory 
leg,  80. 

Localities, 
California: 
Monterey;  D.  S.  Jordan  (5876). 
Santa  Barbara;  D.  S.  Jordan  (3050). 
Island  of  San  Miguel;  Trowbridge  (2083)^. 

Off  Bonthern  California,  26  to  53  fathoms,  at  nine  stations  of  the  IT.  S.  Fish 
Commission  steamer  Albatross, 
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ON  THE  FORMATION  OF  STALACTITES  AND  GYPSUM  IN- 
CRUSTATIONS  IN  CAVES. 


By  George  P.  Merrill, 

Curator  of  the  Department  of  Geology, 


DuBiNa  the  season  of  1893  work  in  connection  with  the  World's 
Columbian  Exposition  took  the  writer  into  a  considerable  number  of 
the  limestone  caverns  of  the  eastern  United  States  and  afforded  him 
opportunity  for  observations  regarding  the  methods  of  formation  of  the 
interesting  deposits  noted  in  the  title.  The  results  of  these  observa- 
tions are  given  herewith,  it  having  seemed  to  me  that,  while  no  new 
principle  is  involved,  the  subject  as  a  whole  has  not  received  all  the 
attention  it  deserves. 

Stalactites. — The  manner  in  which  the  carbonate  of  lime  in  the  form 
known  as  stalactite  and  stalagmite  is  deposited  is,  in  biief,  as  below: 
Water  filtering  through  the  roof  of  a  limestone  cavern,  is,  in  virtue  of 
the  carbonic  acid  it  contiiins,  enabled  to  dissolve  a  small  amount  of  the 
lime  carbonate,  which  is  again  deposited  when  the  excess  of  carbonic 
acid  escapes  either  through  relief  from  pressure  or  the  evaporation  of 
the  water.  Conditions  favorable  to  either  process  are  furnished  by  the 
water  filtering  through  the  roof  and  dripping  slowly  to  the  floor  be- 
neath. In  cases  where  the  water  filters  sufficiently  slowly,  or  evapo- 
oration  is  corresiK)ndingly  rapid,  the  deposit  of  lime  carbonate  from  the 
roof  takes  at  first  the  form  of  a  ring  around  the  outer  portion  of  the 
drop,  a  natural  consequence  of  the  evaporation  of  a  suspended  drox)  of 
liquid,  as  may  readily  be  shown  by  laboratory  experiments.  This 
I>rocess  may  go  on  until  the  ring  becomes  prolonged  into  an  elongated 
cylinder,  or  tube,  the  diameter  of  which  may  not  exceed  five  milli- 
meters, though  usually  ranging  from  five  to  ten,  and  of  all  lengths  up 
to  50  cm.  In  exceptional  cases  this  length  may  be  exceeded,  but 
owing  to  the  delicacy  of  the  material,  the  stalactite  usually  breaks  of 
it«  own  weight  and  falls  to  the  floor  before  a  length  of  even  100  or 
150  mm.  is  reached,  to  become  imbedded  in  the  stalagmitic  material 
there  forming.  Lengths  of  even  these  dimensions  are  comparatively 
rare  for  the  reason  that  the  tube  becomes  shortly  closed,  either  at  its 
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upper  or  lower  end,  usually  the  upper,  and  all  growth  from  the  ex- 
tremity alone  ceases,  subsequent  deposition  being  wholly  exterior,  and 
taking  place  in  the  form  of  concentric  coatings  of  the  carbonate  on  the 
outer  surface  and  at  the  same  time  from  the  top.  There  is  thus  formed 
around  the  original  tube  a  compact  cylindrical  mass,  in  its  tyi>ical 
form  constricted  at  point  of  attachment  but  thickening  rapidly,  and 
then  tapering  gradually  into  an  elongated  cone.  The  material  of  the 
stalactite  is  not  always  wholly  carbonate  of  lime,  but  in  some  cases 
thin  intervening  coats  of  iron  disulphide  are  met  with ;  these  are  rarely 
more  than  a  millimeter  or  so  in  thickness.  Such  forms  have  been 
found  in  the  caverns  of  Luray,  in  Virginia.  The  presence  of  a  mag- 
nesian  carbonate  in  these  deposits  has  not  been  detected  in  any  amount. 
Through  a  crystallization  which  must  be  nearly  contemporaneous  with 
deposition,  or  at  least  while  the  stalactite  is  still  saturated  with  the 
carbonated  waters,  the  mass  of  the  material  undergoes  an  arrangement 
which  is  sometimes  distinctly  fibrous  (aragonite),  the  fibers  radiating 
from  the  center  outward,  and  not  infrequently  being  curved  downward 
— that  is,  curved  in  such  a  manner  that  when  the  stalactite  is  broken 
across  it  shows  a  concave  and  convex  fracture,  the  concavity  being 
uppermost — ^toward  the  top  of  the  stalactite.  In  other  cases  the  struc- 
ture is  granular  throughout,  through  the  development  of  calcite  rhombs. 
In  the  stalactites  from  Weyer's  Cave,  Shendun,  Virginia,  the  entire 
center  is  sometimes  occupied  by  large  (10  mm.)  rhombs  of  clear  calcite, 
from  which  radiate  horizontally  elongated  forms  of  the  same  mineral. 
It  is  safe  to  assume  that  such  crystallizations  are  wholly  secondary. 

It  is  a  natural  consequence  of  their  method  of  deposition  that  stalac- 
tites of  the  type  described  above  are  as  a  rule  nearly  straight,  and  hang 
approximately  perpendicularly  from  the  roof.  Exceptions  to  this  rule 
will  be  noted  below. 

In  the  Wyandotte  Cave,  and  to  a  less  extent  in  some  others,  a  pecul- 
iar vermiform  stalactite  is  found  which  is  quite  at  variance  with  those 
described  above.  They  occur  in  clusters  or  groups  both  on  the  walls 
and  ceiling  and  are  remarkable  for  their  peculiar  fantastic  twistings 
and  turnings,  which  in  extreme  cases  are  almost  Medusa-like.  Their 
appearance  can  best  be  understood  by  reference  to  PI  J  I,  the  scale 
being  in  inches.  This  shows  a  number  of  detached  stalactites  both 
simple  and  branching.  The  point  of  attachment  is  uppermost  in  the 
figures,  with  but  one  exception.  In  order  that  there  be  no  misunder. 
standing  I  have  placed  the  numbers  always  at  the  broken  end.  It  will 
be  observed  that  the  processes  of  deposition  already  described  fail  to 
satisfactorily  account  for  these  forms,  in  which  the  law  of  gravity 
seems  to  have  been  set  at  defiance,  in  fig.  2,  it  wnll  be  noticed,  the  sta- 
lactite after  growing  irregularly  downward  for  about  4  inches  turned 
upward  and  grew  in  this  direction  for  half  its  length.  Ko.  3  grew  down- 
ward for  an  inch  or  so,  and  then  in  a  nearly  horizontal  and  upward 
direction  for  three  or  four  inches.    Number  4  is  a  singularly  contorted 
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Irregular  Stalactites,  Wyandotte  Cave,  Indiana. 
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Irregular  Stalactites,  lurav  Caves,  Page  County,  Virginia. 
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form,  having  turned  on  itself  and  grown  irregularly  upward  till  its  free, 
growing  end,  was  within  an  inch  and  a  half  of  the  starting  i)oint,  or 
point  of  attachment.  This  stalactite  weighs,  entire,  only  some  21  grms 
2^ umber  5,  after  growing  downward  a  short  distance  turned  to  the  left 
for  about  the  same  distance  and  then  threw  out  three  branches,  which, 
when  the  specimen  was  collected,  had  grown  ui^wards  until  they  nearly 
touched  the  roof.     (Cat.  No.  68149.) 

In  the  caverns  of  Luray,  Virginia,  are  likewise  occasionally  found 
peculiar  distorted  forms,  though  of  a  nature  quit«  different  from  those 
of  Wyandotte,  as  may  be  observed  by  reference  to  PI.  iii.  These  lack 
entirely  the  vermicular  forms  characteristic  of  the  last  named,  and  may 
be  best  compared  with  the  peculiar  wart-like  excreseuces  and  knurly 
branches  which  sometimes  appear  on  trees,  as  a  result  of  injuiy  ft*om 
insects.    Such  have  been  called  helictites  (from  the  Greek  Ikt^  a  spiral.) 

The  cause  of  these  singular  distortions  of  form  has  not,  so  far  as  I 
am  aware,  been  satisfactorily  determined.  Dr.  Hovey,  in  his  Celebrated 
American  Caverns  (p.  185)  ascribes  the  Luray  forms  to  "lateral  out- 
growths, having  fungi  for  starting  points,"  or,  in  other  cases  to  crystals 
shooting  from  the  side  of  a  growing  stalactite  thus  transforming  it  into 
some  grotesque  shape.  In  his  later  writings  he  has  seemed  to  incline 
more  to  the  view  of  considering  them  as  "tricks  of  crystallization." 
Dr.  C.  S.  Dolley*  was  inclined  to  regard  these  horizontal  off-shoots  as 
due  to  spider  webs.    He  says : 

After  some  time  spent  in  a  vain  search  for  an  explanation  of  this  anomalous 
Btmctnre,  we  happened  to  notice  two  specimens,  the  incipient  branches  of  which 
were  directed  toward  one  another ;  stretched  tightly  between  the  branches,  and 
entering  the  hollow  tip  of  each,  was  a  delicate  thread,  bearing  a  string  of  dew-like 
drops  glistening  brightly  in  the  candlelight.  Further  search  revealed  numerous 
specimens  in  which  the  lime  water  trickling  down  the  stalactite  met  a  similar  fila- 
ment, and  being  partially  diverted  had  formed  a  drop  at  point  of  junction;  about 
this  drop  beantiful  aragonite  spicules  were  forming  the  hollow  horizontal  branch, 
the  drop  of  water  in  the  end  being  retained  in  position  by  the  filament  piercing  it 
and  apou  which  it  gradually  pushed  along  as  evaporation  deposits  the  lime  behind  it.'' 

Dr.  Brezina  in  his  "Wie  Wachsen  die  Steine"  describes  distorted 
forms  as  due  to  currents  of  air,  but  inasmuch  as  those  of  Wyandotte 
Cave  radiate  in  every  direction,  it  is  obvious  that  they  can  not  be  thus 
accounted  for.  Prof.  Gollett  in  describing  these  last,  in  1878,  speaks  of 
their  growing  from  the  bottom  outward,  t  an  error  which  can,  I  think, 
be  accounted  for  only  on  the  supposition  that  at  the  time  of  writing 
his  thoughts  were  fixed  upon  the  peculiar  gypsum  efflorescences  (to  be 
described  later)  and  which  are  thus  formed. 


•  Pror.  Acad,  of  Nat.  Sciences,  1886,  p.  351. 

t'*Tho  Pillared  Palace  is  entered  by  a  broad  doorway,  flanked  by  stalacto-stalag- 
mites,  while  within,  ceiling,  cornices,  and  shelves  iire  fringed  with  stalagmites  and 
frosted  with  a  never  ending  medley  of  strange,  crooked,  writhing,  twisting  unsym- 
metrical  sprigs  of  white  limestone,  pushed  out  of  the  solid  rock,  and  still  growing 
by  propulsion  from  the  bottom;  one  cluster  is  a  realization  in  st<me  of  the  horrible, 
maky  treeses  of  Medusa."    John  Collett,  in  Rep.  Geol.  Sur.  of  Ind.,  1878,  p.  475-76. 
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It  is  probable  that  the  various  forms  of  distortion  and  departure 
from  the  straight  tubular  forms  are  to  be  accounted  for  in  several 
ways.  An  examination  of  the  Medusa-like  forms  of  Wyandotte  reveals 
the  fact  that  they  occur  not  as  dependents  from  the  naked  limestone  of 
the  roof,  but  are  offshoots  from  a  stalactitic  crust  which  forms  first,  and 
which  varies  from  a  mere  film  to  several  inches  in  thickness.  They 
occur  sometimes  singly,  but  more  commonly  in  groups,  or  clusters  of 
several,  ranging  in  sizes  from  3  to  10  mm.  in  diameter.  Closer  inspec- 
tion reveals  the  fact  that  while  in  most  cases  tubular,  the  tube  itself  is 
of  almost  microscopic  proportions,  being  as  a  rule  less  than  half  a  mil- 
limeter in  diameter.  So  small  is  it,  in  fact,  that  capillarity,  not  gravity, 
is  the  controlling  principle  in  giving  direction  to  the  lime-carrying  solu- 
tion. A  small  spicule  of  calcite  crystalizing  on  the  extremity  is  as 
likely  to  point  any  other  direction  as  downward:  the  direction  of  the 
next  drop  is  controlled  in  part  by  the  first,  where  the  same  process  is 
repeated.  Or  on  the  assumption  that  the  stalactite  increases  in  length 
by  constant  additions  to  the  tube,  on  all  sides,  it  is  easy  to  imagine 
that  the  deposit  takes  place,  for  a  time,  more  rapidly  on  one  side  than 
on  the  other,  perhaps  partially  closing  the  orifice  or  giving  it  a  differ- 
ent direction.  The  essential  fact  is,  however,  that  it  is  to  capillarity, 
and  not  to  gravity,  that  is  due  the  peculiar  vermicular  forms.  /^W.hy, 
at  the  outset,  the  stalactite  should  begin  to  form  through  niauy  small 
capillary  tubes  rather  than  through  one  larger,  as  is  ordinarily  the 
case,  I  will  not  i)retend  to  say.  It  is  to  be  noted,  however,  that  in 
Wyandotte,  the  roof  forming  limestones  are  nearly  horizontal,  while  in 
Luray  and  many  other  caves  they  are  highly  tilted.  This  results  in  a 
more  even  percolation  of  the  water  in  the  first  instance,  the  roof  being 
more  homogeneous.  It  is  possible,  therefore,  that  the  water  gathers  in 
drops  of  smaller  size,  and  very  likely  in  smaller  amounts.  I  have  no 
other  than  hypothetical  data  for  this  last  assumption,  however. 

The  peculiar  warty  and  distorted  forms  shown  on  pi.  iii,  from  Luray, 
I  believe  to  be  also  due  to  the  action  of  capillarity.  In  this  case,  how- 
ever, the  side  excrescences  are  of  secondary  growth,  the  stalactite 
having  first  formed,  in  part  at  least,  in  the  ordinary  way.  Through  a 
closing  of  the  tube  at  the  lower  extremity,  the  water  either  oozed 
through  the  Avail  or  jierhaps  ran  down  over  the  outer  side  until  some 
slight  irregularity  being  met,  it  i^aused  long  enough  for  the  necessary 
precipitation  to  take  place.  Such  forms  are,  in  brief,  but  'Hricks  of 
crystallization"  due  to  capillarity. 

Gypsum  incrustations  and  rosettes, — As  is  well  known,  Wyandotte  and 
Mammoth  Caves  yield  in  their  older,  dry,  chambers,  not  stalactites  of 
carbonate  of  lime,  but  incrustations  of  gypsum  in  botryoidal  masses, 
acicular  crystals,  and  sometimes  in  the  form  of  beautiful  snow-white 
rosettes  composed  either  of  thin  blades  or  a<dcular  crystals  of  gypsum 
grouped  around  a  common  center  and  curving  outward.  The  appear- 
ance and  structure  of  characteristic  forms  may  be  best  understood  by 
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Gypsum  Incrustations,  Mammoth  Cave,  Kentucky. 
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Gypsum  Incrustations,  Wyandotte  Cave,  Indiana. 
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reference  to  Pis.  iv  and  v.  The  individual  blades  are  rarely  more  than 
a  few  inches  in  length,  six  and  eight  inches  being  the  maximum  of  thB 
single  curved  blades  such  as  are  shown  in  PI.  iv.  (Cat.  Ko.  68142.) 
In  fig.  2y  PI.  y,  the  longer  blades  are  90  mm.,  by  about  24  mm.  breadth 
and  5  mm.  thickness.  This  is  in  many  respects  the  most  remarkable 
specimen  of  its  kind  I  have  ever  seen.  The  method  of  growth  of  these 
forms  is  plainly  by  additions  to  the  bottom,  or  more  properly,  to  the  end 
attached  to  the  wall.  They  seem  to  have  grown  outward  precisely  as 
does  the  hoar  frost  in  loose  soil,  where  the  moisture,  rising  by  capil- 
larity, freezes  as  soon  as  a  certain  level  is  reached,  so  that  the  older  and 
first  formed  portions  are  ever  pushed  upward  so  long  as  the  supply 
below  is  continued.  As  in  the  formation  of  hoar  frost,  particles  of 
earth  are  lifted  upon  the  tops  of  the  ice  spicules,  so  here  the  growing 
gypsum  having  begun  forming  in  a  crevice  not  infrequently  forces  off 
pieces  of  the  limestone  of  considerable  size.  In  fig.  2,  PI.  v,  the  force 
of  the  growing  crystals  has  even  ruptured  the  stone  in  three  directions. 
In  fig.  1  of  the  same  plate  we  have  proof  of  two  stages  of  growth. 
The  last  formed  crystals  having  pushed  the  first  formed  nearly  an  inch 
out  of  place,  the  line  of  separation  between  old  and  new  being  indicated 
by  the  smaller  size  of  the  later  formed  spicules.  As  the  crystals  form 
and  are  pushed  outward  they  are  in  most  cases  in  a  condition  of  strain, 
which  causes  them  to  curl  and  twist  in  a  remarkable  manner,  as  shown. 
The  individual  blades  or  spicules  are  but  slightly  attached  to  the  walls 
of  the  cave,  and  except  under  very  favorable  circumstances  it  is  nearly 
impossible  to  remove  a  rosette  in  a  condition  at  all  satisfactory. 
Proc.  N.  M.  94 6 
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DESCRIPTIONS  OF  A  NEW  GENUS  AND  FOUR  NEVV  SPECIES 
OF  CRABS  FROM  THE  ANTILLEAN  REGION. 


By  Mary  J.  Rathbun, 

Aidf  Department  of  Marine  Inrcrtehraten, 


The  crabs  described  below  were,  with  one  exception,  obtained  in 
the  extended  cruise  of  the  United  States  Fish  Commission  steamer 
Albatross  to  the  Gulf  of  Mexico  and  Caribbean  Sea  in  1885.  The  spe- 
cies of  Actcea  formed  a  part  of  the  large  collection  of  invertebrates 
brought  from  Florida  by  Dr.  Edward  Palmer  in  1884. 

Family  Parthenopidae. 

THYROLAMBRUS,  new  genus. 

Carapace  broader  than  long,  deeply  eroded.  Frontal  and  antero- 
lateral region  strongly  deflexed.  Entire  surface  covered  with  stellar 
granules,  which  unite  to  form  ridges  outlining  irregular  pits.  Maxilli- 
peds  broad,  fitting  closely  together  and  filling  the  buccal  cavity; 
ischium  subrectangular  posteriorly,  shghtly  oblique  anteriorly j.merus 
broader  than  long,  with  a  slight  notch  at  the  antero-internal  angle,  in 
which  the  first  joint  of  the  palpus  is  fitted  in  a  transverse  direction; 
the  remainder  of  the  palpus  is  concealed  beneath  the  merus.  Chelipeds 
of  moderate  length;  manus  much  more  slender  than  the  merus  and 
armed  on  the  inner  or  anterior  side  with  2  rows  of  long,  sharp,  curved 
spines,  which  are  continued  on  the  fingers. 

THYROLAMBRUS  ASTROIDES,  new  species. 

Carapace  about  two-thirds  as  long  as  wide,  thick,  slightly  wider  at 
the  posterolateral  than  at  the  lateral  angles ;  frontal  and  an  tero- lateral 
regions  almost  perpendicular.  Posterior  margin  directed  slightly  for- 
ward and  outward.  Besides  the  small  pits  everywhere  present  on  the 
surface  there  are  other  larger  depressions.  A  deep  hollow  between  the 
orbits  is  continued  backward  by  a  shallow  sulcus  to  the  post-medial 
region.  Two  deep  depressions  occur  at  the  inner  branchial  angles. 
The  cardiac  area  is  well  defined  and  is  bounded  posteriorly  by  a  trans 

[AUvauce  sheets  of  this  paper  were  published  March  30, 1804.] 
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verse  linear  sulcus.  The  hepatic  region  is  outlined  by  a  series  of 
depressions.  The  ridges  of  the  surface  are  elevated  at  intervals  into 
rough  acute  tubercles.  Rostrum  very  broad,  arcuate  as  seen  from 
above,  produced  downwards  at  the  middle  in  a  small,  triangular,  dentic- 
ulate tooth  which  extends  backward  to  the  antennular  cavities.  Orbits 
small,  circular;  eye-peduncles  covered  with  stellar  granules,  and  with 
a  row  of  3  or  4  spinules  next  the  cornea  on  the  upper  side.  Hepatic 
region  with  a  triangular  marginal  tooth.  Lateral  margin  of  the  bran- 
chial region  with  about  7  small  granulate  teeth.  Teeth  of  posterior 
margin  very  shallow.  Anterointernal  angle  of  the  basal  antennal  joint 
barely  touching  the  front.  Exognath  of  maxilliped  slender;  endognath 
with  a  longitudinal  row  of  3  spinules.  The  pterygostomian  groove. is 
continued  on  the  subbranchial  regions.  The  sternum  in  the  male  has 
3  prominent  ridges  on  either  side  of  the  abdomen,  and  is  deeply  hol- 
lowed at  the  anterior  end. 

Merus  of  cheliped  thick,  with  short  spines  on  the  anterior  and  upper 
surfaces.  Carpus  with  3  spinules  on  inner  margin.  The  spines  of 
the  propodus  and  dactylus  number  6  or  .6  in  the  lower  series  and  C 
or  7  in  the  upper.  They  are  curved  inward  and  directed  toward  the 
extremity  of  the  fingers.  The  fingers  are  slender,  curved  inward,  their 
tips  prolonged  in  sharp  spines;  the  stellar  granules  are  arranged  longi- 
tudinally; prehensile  edges  armed  with  fine  sharp  irregular  teeth  or 
spines.  The  ambulatory  legs'are  very  rough.  The  meral  joints  have 
1  crest  above  and  2  below.  Dactyli  short  and  slender,  armed  with  sharp 
spines,  and  terminating  in  an  acuminate  horny  tip. 

MedsureirienU, — Length  of  female,  16  mm.;  width,  23-5;  thickness  at 
epistome,  6;  length  of  cheliped,  about  32;  length  of  merus,  below,  11; 
length  of  propodus,  14.  Length  of  male,  14;  width,  20;  length  of 
cheliped,  about  34;  of  merus,  12;  of  propodus,  15. 

Locality,— Ofi  Havana,  Cuba,  in  lat.  23^  10'  42''  N.,  long.  82o  18'  24" 
W.,  67  fathoms,  white  coral,  2  females  (No.  9507, U.  S.  N.  M.);  and  in  lat. 
230  10'  40"  N.,  long.  820  20'  15"  W.,  189  fathoms,  coral,  1  male  (No. 
9515,  U.  S.  N.  M.). 

SOLENOLAMBRUS  DECEMSPINOSUS,  new  species. 

Closely  allied  to  8.  typicus^  Stimpson.  Anterolateral  margin  convex, 
area  between  the  gastric  ridges  narrower  than  in  S,  typieus,  gastric  ajid 
cardiac  prominences  slender  spines.  There  are  8  additional  dorsal 
spines:  2  on  each  branchial  ridge,  of  which  the  marginal  is  the  longer, 
1  at  each  posterior  angle,  and  1  on  the  postero-lateral  margin  midway 
between  the  last  and  the  branchial  spine.  The  punctures  of  the  cara- 
pace are  very  fine  and  scattered;  in  S.  typicus  they  are  coarse  and 
anteriorly  crowded.  The  sternum  (in  the  male)  is  smooth  in  front  of 
the  abdomen.  The  terminal  segment  of  the  abdomen  is  much  longer 
and  narrower  distally  than  in  S.  typicus^  its  sides  deeply  concave.  The 
merus  of  the  maxillipeds  is  narrower  and  more  produced  at  the  antero- 
external  angle  than  in  8.  typicm. 
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The  cLelipeds  are  similar  in  ornamentation  to  those  of  S.  typicus;  the 
npper  margin  of  the  outer  suri'ace  of  the  manus  is  furnished  with  10 
granulated  teeth,  the  lower  margin  with  about  12;  as  in  8.  typicus^  the 
surfaces  of  the  palm  have  bunches  of  granules  arranged  in  2  longi- 
tudinal rows.  The  immovable  finger  is  shorter  and  more  deflexed  than 
in  8.  typicus^  and  in  consequence  the  dactylus  is  also  more  deflexed, 
being,  when  closed,  nearly  at  a  right  angle  with  the  outer  or  upper 
surface  of  the  palm.    Color  of  fingers  in  alcohol,  red. 

Measurem&iiU — Length  of  carapace  of  male,  6  mm.;  width,  7. 

XocaZify.— Gulf  of  Mexico,  in  lat.  28°  4A'  N.,  long.  85o  16'  W.,  60 
fathoms,  gray  sand,  station  2404,  one  male  (No.  18157,  U.  S.  N.  M.). 

Family  Canorid^. 

ACTiEA  PALMERI,  new  species. 

Carapace  covered  with  30  large,  nodose  prominences  separated  by 
deep  sinuses  filled  with  long  silky  hair,  which  also  conceals  the  pos- 
terior portion  of  the  carapace  as  well  as  the  entire  lower  surface  of  the 
crab.  The  nodules  of  the  surface  are  very  convex  and  are  each  com- 
posed of  a  number  of  smooth,  shining,  bead-like  granules  crowded  close 
together.  The  frontal  lobes  or  nodules  are  thick,  with  convex,  entire 
margins,  and  are  separated  by  a  deep  sulcus.  There  are  6  orbital 
nodules,  one  very  small  inner-orbital,  followed  by  1  large  and  2 
small,  and  2  suborbital  nodules.  The  basal  autennal  joint  is  also  a  thick, 
shilling,  compound  nodule.  The  carapace  has  4  nodules  on  the  lateral 
margin  which  project  upward  and  not  "outward,  the  margin  itself  being 
entire.    A  small  median  lobule  is  visible  near  the  posterior  margin. 

Chelipeds  with  merus  smooth  and  hairy,  carpus  with  6  nodules,  and 
manus  with  5,  the  remainder  of  the  surface  silky-hairy.  Immovable 
finger  and  distal  half  of  dactylus  smooth  and  shining,  horn-colored, 
with  white  tips.  The  fingers  are  broad,  compressed  and  sharp-pointed. 
The  ambulatory  legs  have  2  small  nodules  on  the  carpal  joints,  I  or  2 
on  the  propodal  joints,  and  2  on  the  meral  joints  of  the  last  pair. 

Measurements. — Length  of  male,  16  mm. ;  width,  21.  Length  of  female, 
14;  width,  19. 

Locality, — Rodriguez  Creek,  Florida,  Dr.  Edward  Palmer;  1  male,  1 
female  carrying  a  large  quantity  of  minute  eggs,  and  2  young  specimens, 
male  and  feinale  (No.  13927,  D.  8.  N.  M.). 

PILIIMNUS  DIOMEDE.E,  new  species. 

Carapace  of  moderate  width,  beset  with  long  yellow  hairs  arising  from 
low  spinules.  Front  with  2  produced  lobes,  each  bearing  4  slender 
spines;  a  longer  incurved  spine  is  plained  near  the  antenna.  Orbital 
spines  9,  2  on  the  upper  margin,  1  at  the  outer  angle,  and  6  below. 
Of  the  suborbital  spines,  the  2  outermost  are  separated  by  a  deep 
fissure.  There  are  4  strong  anterolateral  spines,  including  the  orbital ; 
between  the  first  and  second  there  is  a  small  spine,  and  the  second 
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spine  has  1  or  2  accessory  spin  ales.  The  subhepatic  and  pterygostomian 
regions  are  spinulous.  There  are  2  small  spines  forming  a  longitu- 
dinal line  with  the  inner  suborbital  spine. 

Chelipeds  unequal,  spinous  and  long-hairy.  Merus  with  surface 
minutely  spinulous,  margins  spinous,  the  upper  margin  furnished  dia- 
tally  with  2  spines  longer  than  the  others.  Carpus  with  outer  sur- 
face spinous  and  spinulous,  a  strong  spine  at  the  inner  angle.  Manus 
with  4  slender  spines  on  upper  margin,  lower  margin  spinulous, 
spines  of  outer  surface  arranged  in  longitudinal  rows,  inner  surface 
minutely  granulous.  Fingers  spinulous  and  hairy  proximally,  horn- 
colored,  with  teeth  and  tips  almost  white.  Ambulatory  legs  very  long, 
slender  and  hairy;  margins  of  meral  joints  and  upper  margin  of  carpal 
and  propodal  joints  spinous. 

The  type  specimen  has  the  posterior  portion  of  the  carapace  and 
sternum  broken  off  and  is  without  the  last  3  pairs  of  legs.  The  only 
other  individual  is  a  soft-shell  female,  very  imperfect. 

MeasurenienU. — Width  of  carapace,  16  mm.;  width  of  front,  6;  length 
of  longest  hairs  of  carapace,  about  6. 

Localities.— Off  Havana,  Cuba,  in  lat.  23o  10'  40"  N.,  long.  82o  20' 
15"  W.,  184  fathoms,  fine  gray  and  white  coral,  station  2345,  type 
(No.  9526,  U.  8.  N.  M.).  Off  Yucatan,  lat.  20°  59'  30"  N.,  long.  86^  23' 
45"  W.,  130  fathoms,  coral,  station  2354  (No.  18158,  D.  8.  N.  M.). 

This  species  in  its  long  ambulatory  legs  resembles  P.  gracilipesj  A. 
Milne-Edwards,  which  differs,  according  to  that  writer,  in  its  unarmed 
superior  orbital  margin  and  short  hair. 
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THE  FORMATION  OP  SANDSTONE  CONCRETIONS. 


By  George  P.  Merrill, 

Curator  of  the  Department  of  Geology, 


Many  au  interesting  and  instructive  lesson  in  geological  processes  is 
frequently  to  be  gained  by  observation  of  what  is  going  on  almost  at 
our  doors,  but  which  is  overlooked  by  the  amateur  because  his  atten- 
tion has  never  been  properly  directed  to  it,  and  perhaps  by  the  profes- 
sional as  well,  because,  as  is  so  frequently  the  case,  he  is  more  inter- 
ested in  larger  problems  at  a  distance. 

Such  a  lesson  may  be  learned  from  the  study  of  the  globular  and 
irregular  rounded  masses  or  concretions  of  ferruginous  sand,  sometimes 
quite  hollow,  or  again  partially  filled  with  loose  sand  which  falls  out 
when  the  concretion  is  broken,  leaving  but  the  empty,  deeply  convex 
shells.  As  to  what  these  are  and  what  their  method  of  formation  may 
be,  one  may  consult  his  geology  long  and  in  vain  for  a  satisfactory 
solution. 

The  abandoned  reservoir  for  the  waterworks  extension  near  Howard 
University,  in  Washington,  D.  C,  furnishes  in  all  its  details  so  plain 
and  interesting  an  explanation  that  he  who  runs  may  read,  and  I  am 
tempted  to  describe  it  in  detail  even  at  the  risk  of  wearying  those  to 
whom  the  illustration  is  neither  new  or  needed. 

The  excavation  above  noted  was  made  in  the  so-called  Potomac  divis- 
ion of  the  Cretaceous,  consisting  here  of  rather  loose  beds  of  sand  and 
gravel,  contiiining  not  infrequently  fossilized  logs  of  considerable  size, 
both  silicified  and  in  tlie  partially  carbonized  state  known  as  lignite. 
It  is  with  the  last,  only,  that  we  have  to  do  here. 

In  close  contact  with  these  lignites,  either  in  the  form  of  rounded 
and  irregular  nodular  masses  or  as  veins  in  the  mass  itself,  are  numer- 
ous globular  aggregates  of  siliceous  sand  and  iron  disulphide  in  the 
form  known  as  marcasite.  (See  figs.  1,  2,  3,  and  4  of  PI.  vi).  So 
long  as  protected  from  atmospheric  influences,  such  seem  to  have 
preserved  their  mineralogical  identity  fairly  well.  When  disturbed, 
however,  either  in  the  work  of  excavation  or  through  other  means,  so  as 
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to  be  attacked  by  atmospheric  ageocies,  tliey  have  undergone  rapid 
decomposition.  When  lying  on  the  immediate  surface  this  decompo- 
sition (so  far  as  the  sulphide  is  concerned)  consists  mainly  in  the  pro- 
duction of  sulphates  which  are  rapidly  removed  in  solution,  or  which 
(during  the  dry  part  of  the  year  accumulate  in  the  form  of  a  thin,  sul- 
phur-yellow coating  on  thesurrounding  surface.  When,  however,  buried 
in  the  loose  siliceous  sand  the  result  is  noticeably  different.  Here,  owing 
presumably  to  an  insufficient  supply  of  sulphuric  acid,  a  considerable 
portion  of  the  sulphide  passes  into  the  condition  of  sesquioxide,  which 
segregates  in  a  narrow  zone  about  the  nucleal  pyrite,  cementing  together 
the  granules  of  siliceous  sand  and  forming  a  crust  or  shell-like  coating 
which  is  often  quite  dense  and  hard.  All  stages  of  the  process  are  to  be 
found,  from  those  in  which  there  is  merely  a  thin  crust  of  oxide  (figs. 
6  and  6)  to  those  in  which  the  sulphide  has  nearly  disappeared  (fig.  7). 
As  the  original  concretionary  mass  rarely  consisted  of  pure  pyrite,  but 
inclosed  more  or  less  sandy  material,  this  last  becomes  liberated  and 
not  infrequently  remains  as  loose  sand  partially  filling  the  geode-like 
cavity. 

The  chemical  processes  involved  in  this  change  ^re  presumably  sim- 
ple, though  as  we  do  not  know  for  a  certainty  the  exact  conditions 
attending  either  solution  or  precipitation  we  can  not  be  expected  to 
describe  them  in  detail.  On  the  assumption  that  the  iron  was  orig- 
inally in  solution  as  a  ferrous  sulphate,  we  can  readily  account  for  the 
presence  of  the  pyrite  concretions  through  the  reducing  action  of 
gases  given  off  by  the  decomposing  wood.  U^  however,  the  iron 
existed,  as  at  first  seemed  more  probable,  as  a  ferrous  carbonate,  the 
precipitation  is  less  re^idily  accounted  for,  since  it  seems  doubtful  if 
the  small  amount  of  sulphuretted  hydrogen  liberated  would  be  suflfi- 
cient  for  the  production  of  so  large  a  quantity  of  pyrite  as  is  here 
found. 

EXPLANATION  OF  PLATE  VI. 

Figs.  1,2,  3  and  4.  Characteristic  forms  of  concretions  formed  of  granules  of  sili- 
ceons  sand  cemented  by  marcasite.  In  fig.  4,  there  has  been  internal  shrinkage,  caus- 
ing cracks  suggestive  of  an  intermediate  stage  in  the  formation  of  septaria. 

Figs.  5,  6  and  7.  Nodnles  showing  stages  of  oxidation.  In  fig.  5,  the  oxidation  has 
barely  commenced,  giving  a  red  brown  coating  perhaps  one-eighth  inch  thick  on- 
the  outer  surface.  This  coating  has  been  removed  from  the  lower  end,  exposing  the 
marcasite.  In  fig.  6,  the  nucleal  mass  carries  so  much  sand  as  to  be  distinctly 
granular,  but  the  line  of  demarkation  between  the  oxidized  and  unozidized  portion 
is  plainly  evident.  In  fig.  7,  the  loose  sand  fell  away  in  process  of  cutting,  leaving 
the  unoxidized  portion  as  shown. 
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Concretions  of  Marc^site  and  Siliceous  Sand. 
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MONOGRAPH  OF  THE  GENUS  GNATHODON,  GRAY  (RANGIA, 

DESMOULINS). 

[With  plate  VIT.] 


By  Wm.  H.  Dall, 

Honorary  Curator  of  the  Department  of  Molluaks, 


The  genus  Qnathodon  is  one  of  those  in  regard  to  which  much  inter- ' 
est  attaches,  on  account  of  its  disputed  placa  in  the  systems,  its  uncer- 
tain nomenclature,  and  its  zoological  peculiarities.  In  working  up  the 
Tertiary  species  it  became  necessary  to  review  the  whole  group  and 
investigate  its  relations  aft*esh  with  newly  collected  material.  Out  of 
these  researches,  among  other  results,  has  grown  the  present  mono- 
graph, which  is  believed  to  settle  the  systematic  position  and  nomen- 
clature of  the  genus. 

OeiiuH  GNATHODON,  Gray. 

(inaihodon  (Gray  MS,),  Sowerhy,  Gen.  Sli.  No.  36,  Dec.  1831  (Type  G.  cuneatua 
Gray).— Gray,  P.  Z.  S.  1836,  p.  lOi.— Gray,  Loudon's  Mag.  Nat.  Hist,  i,  n.  s., 
p.  376, 1838.— Conrad,  Medial  Tert.  No.  1,  p.  23, 1838.— Anton,  Verz.  Concb., 
p.  10, 1839.— Sby,  Man.  Conch.,  fig.  83, 1839.— Conrad,  Medial  Tert.,  No.  2,  p. 
69, 1840.— Swainson,  Malac,  p.  370, 1840.— Conrad,  Am.  Journ.  Sci.,  xxxviii, 
p.  92,  1840.--RKEVK,  Conch.  Syst.  i,  p.  62,  pi.  43,  1841.— Conrad,  2d  Bull. 
Nat.  Inst.,  pp.  190, 192, 1842.— Dkkay,  Moll.  N.  York,  p.  233, 1843.— Hanley, 
Descr.  Cat.  Rec.  Sh.,  p.  a5,  pi.  10,  fig.  22,  1843.— Potiez  &  Mich.,  Gal.  de 
Donai,  ii,  p.  194.  1844.— Gray,  Gen.  Moll.  P.  Z.  S.,  1847,  p.  186.— Philippi, 
Handbuch  Conch.,  p.  317, 1853.— Woodward,  Man.,  ed.  i,  p.  .308, 1856.— Dall, 
Bull.  37,  U.  S.  Nat.  Mus.,  p.  62,  1889. 

Hangia,  Desmouuns,  Actes  Soc.  Lin.  de  Bordeanx,  v,  No.  25,  p.  50,  Feb.  15, 
1832  (Type  R.  cyrenoides  Desm.).— Conrad,  Am.  Mar.  Conch.,  p.  56, 1833.— 
IJ.  &  A.  Adams,  Gen.  Rec.  Moll.  ii.  p.  380,  1856.— Conrad,  Proc.  Acad.  Nat. 
Sci.,  Phila.,  1860,  p.  232,  1861.— Conrad,  Medial  Tert.  Index,  p.  88,  1861.— 
Prime,  Proc.  Bost.  Soc.  Nat.  Hist,  vii,  p.  347,  1861.— Conrad,  Am.  Journ. 
Conch.  Ill,  snppl.,  p.  30,  1868.— Fischer,  Man.  de  Conchyl.,  p.  1095, 1887. 

Gnatodon,  Rang,  Nouv.  Ann.  du  Mns^^nm,  iii,  p.  217, 1834. 

Columbia  (Blainville  MS.),  Rang,  op,  dt.,  p.  217,  1834. 
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Clalhradon  {Gray  MS.),  Conrad,  Am.  Journ.  Sci.,  xxiii,  p.  340,  Jan.,  1833. 

Lapsus  for  Clathrodon,  Gray  MS.,  1830. 
Clathodofif  SowRRBY,  Man.,  2d  ed.,  p.  108,  1842. 
Periasodony  Conrad,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1862,  p.  573,  1863  (Type  P. 

Grayi,  Co^HAD=Mactra  clathrodonta,  Conrad,  1833). 
Eangianella,  Conrad,    Am.  Joam.    Conch.    Jii,   snppl.,  p.   30,   1867  (Type   G. 

trigonum,  Petit,  Mazatlan,  Mexico). 

Shell  trigonal,  equivalve,  closing  completely ;  umboneaprominenty  not 
adjacent,  smooth  at  the  point  of  origin,  erect  or  twisted  forward;  lunale 
and  escutcheon  obscure  or  absent;  shell-substance  porcelain-white 
internally;  externally  chalky,  with  a  thin  epidermis;  anterior  shorter 
than  the  posterior  end;  the  latter  produced  or  rostrate;  hinge  compris- 
ing a  bifid  triangular  cardinal  tooth  in  one  valve  over  which  fit  two 
lamellar  divergent  teeth  of  the  opposite  valve,  an  a<5cessory  lamella 
sometimes  rising  from  the  anterior  edge  of  the  cartilage  pit  next  the 
cardinals;  an  anterior  lateral  tooth  in  one  valve  received  between  two 
less  prominent  lamina?  of  the  opposite  valve,  of  which  pair  the  dorsal 
lamina  approaches  nearer  the  cardinal  tooth  than  the  ventral  one, 
leaving  a  gap  into  which  the  proximal  end  of  the  anterior  lat.eral,  when 
adult,  is  more  or  less  distinctly  hooked;  a  longer  posterior  lateral  in 
the  same  valve  as  the  anterior  tooth,  received  between  two  subequal 
less  prominent  laminaB  in  the  opposite  valve;  teeth  crenulated  or 
granulose  on  their  opposed  surfaces;  cartilage  pit  deep,  persistent; 
internal  border  of  the  valves  smooth  or  faintly  radiately  striated; 
adductor  scars  distinct,  the  anterior  smaller;  pallial  line  distinct,  dis- 
tant from  the  margin ;  pallial  sinus  small,  rather  irregular;  cartilage 
large,  inserted  on  the  ventral  surface  of  the  pit,  persistent  in  its  entirety, 
so  that  its  distal  ends  sometimes  projec^t  from  the  eroded  umbones; 
ligament  wholly  internal,  small,  inserted  on  the  dorso-posterior  surface 
of  the  pit  and  separated  by  a  shelly  ridge  on  each  side  from  the  cartilage 
below  it;  mantle-edge  smooth,  simple,  the  lobes  marginated,  the  inner 
e<lge  of  the  margin  thicker  and  elevated,  the  lobes  free  edged  from 
below  the  anterior  adductor  nearly  to  the  siphons;  antesiphonal  chan- 
nel of  the  incurrent  siphon  longitudinally  divided  by  an  elevated  raphe 
arising  from  the  inner  surface  of  the  mantle;  siphons  moderate,  united 
to  their  tips,  their  distal  orifices  sparsely  papillose;  the  jiroximal  orifice 
of  the  incurrent  siphon  with  an  imperfect  arched  valve;  gills  two  on 
each  side,  the  inner  larger,  suspended  by  its  base;  the  outer  smaller, 
its  line  of  attachment  crossing  the  gill  obliquely  and  forming  of  the 
upper  portion  an  "appendix"  which'  is  soldered  to  the  mantle  by  most 
of  its  dorsal  surface;  all  four  gills  united  behind  the  foot,  their  proxi- 
mal portion  forming  a  septum  which  is  anchored  to  the  anterior  jwrtion 
of  the  siphonal  septum,  thus  completely  separating  the  anal  and  peri- 
pedal  chambers ;  palpi,  four  in  number,  narrow,  long,  internally  striated, 
externally  smooth,  the  lower  pair  continuous  medially  in  front  of  the 
foot;  foot  small,  compressed,  short,  angular  in  front,  i)ointed  behind, 
ventral  edge  sharp,  entire;  byssus  and  byssal  gland  atrophied  or  absent 
in  the  adnlt. 
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Distribution. — Subtropical  America,  the  Gulfs  of  California  and  Mex- 
ico in  shoal  quiet  water  varying  from  salt  to  fresh,  but  preferably  some- 
what brackish,  as  in  the  case  of  oysters;  range  in  time  from  the  newer 
mioceue  to  recent  seas. 

The  genus  falls  naturally  into  three  sections,  the  typical  group  best 
illustrated  by  0,  cuneatus;  a  second,  Miorangia,  Dall,  represented  by 
the  miocene  O.  Johnsonij  a  very  small,  extremely  inequilateral  type 
with  obsolete  pallial  sinus  and  the  cardinals  reversed,  the  superior  pair 
being  in  the  left  valve;  the  other,  named  Rangianella  by  Conrad,  being 
characterized  by  subequal  faintly  rugose  lateral  teeth,  an  obsolete  pal- 
lial sinus,  and  a  more  equilateral  elongate  and  smaller  shell. 

The  subgenus  Rangianella  forms  the  transition  toward  Muliniaj  and 
some  of  its  species  can  only  be  distinguished  from  species  of  Mulinia 
by  the  smaller  pallial  sinus  and  the  inconspicuous  ''hook"  on  the 
proximal  end  of  the  anterior  lateral  tooth.  A  number  of  small  species 
of  Mulinia  have  been  described  under  the  name  of  Rangia  or  Onathodon^ 
so  close  is  the  relation  between  them.  Several  species  of  Mulinia^  if 
not  all  of  them,  are  denizens  of  brackish  water,  and  to  errors  based  on 
these  facts  are  due  the  statements  which  have  represented  Onathodon 
as  being  extra- American  in  distribution. 

As  far  as  I  have  been  able  to  judge  from  the  specimens  I  have  seep, 
the  species  described  will  be  assorted  as  follows : 

A:  Onathodan;  typical  group;  0.  cuneatm  QtrJj  0.  clathrodon  Con- 
rad,  G.  Grayi  Conrad,  6,  Lecontei  Conrad,  O.  minor  Conrad. 

B:  Miorangia;  G.  Johnsoni  DM. 

C :  Rangianella;  0.  fttxuosus  Conrad,  G,  rostratuH  Petit,  G.  trigmius 
Petit,  G,  mendicus  Gould. 

The  other  species  hitherto  described  may  be  referred  to  Muliniay 
Isocardia^  and  other  groups  external  to  the  genus  as  properly  rCvStrieted. 

This  genus  has  had  singular  nomenclatorial  vicissitudes.  The  type 
species  was  well  known  to  the  early  conchologists  of  the  United  States, 
and  was  regarded  by  them  as  identical  with  the  problematical  fossil 
named  by  Lamarck  Cyrena  truncata.  Gray,  from  a  ballast  heap  left  in 
Canada  by  a  vessel  from  the  Gulf  of  Mexico,  received  two  valves,  which 
he  described  under  the  name  of  Clathrodon^  and  sent  the  manuscript  to 
the  editors  of  the  American  Journal  of  Science,  to  be  published  in 
America,  about  1830.  Believing  it  to  be  the  same  as  Lamarck's  S))eeies, 
the  editors  suppressed  Gray's  description.  Later  Gray  substituted 
Gnatlwdon  for  the  ill -constructed  name  Clathrodon^  and  the  former  was 
published  by  Sowerby  in  his  "Genera  of  Mollusca,"  Part  xxxvi.  This 
was  the  first  publication  of  the  name  Gnathodon^  and  appears  to  have 
been  made  in  the  last  quarter  of  the  year  1831,*  the  number  containing 

*See  Newton,  Brit.  Oligocene  and  Eocene  Moll.,  p.  321,  1891.  Since  writing  this 
note  the  researches  of  Mr.  C.  Davies  Sherborne,  kindly  undert>aken  at  my  suggestion, 
show  that  No.  xxxvi  was  received  and  entered  on  the  donation  book  of  the  Lin- 
nean  Society,  Loudon,  January  4,  1832;  frojn  which  it  may  be  inferred  that  the 
number  in  question  was  printed  in  the  last  days  of  December.  1831. 
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it  having  references  in  it  to  the  number  of  the  Zoological  Journal  pub- 
lished September,  1831.  In  December,  1831,  Desmoulins  read  to 
the  Linnean  Society  of  Bordeaux  a  paper  published  by  that  Society 
February  15,  1832,  containing  an  excellent  figure  and  account  of  the 
species  under  the  name  of  Rangia  cyrenoides^  which  name  was  adopted 
by  Conrad  in  his  American  Marine  Conchology,  who  at  the  same  time 
mentioned  the  earlier  unpublished  Clathrodon  of  Gray.  The  ''Genera'^ 
of  Sowerby  and  Conrad's  Marine  Conchology  were  both  rathex  obscure 
publications,  the  dates  of  several  parts  of  which  are  difficult  to  discover, 
and  both  the  authors,  Gray  and  Conrad,  appear  to  have  forgotten 
about  these  early  publications.  The  former  in  1847  gives  the  date  of 
his  Qnathodon  as  "  1837,"  which  is  possibly  a  misprint  for  1831.  Conrad 
in  1832  adopted  Rangia;  in  1833  he  was  disposed  to  revive  Gray's  man- 
uscript name  of  Clathrodon  on  the  ground  of  courtesy;  in  1834  Bang 
seems  to  have  no  doubt  that  the  name  Qnathodon  had  been  published 
before  Desmoulins's  Rangia^  and  adopts  the  former.  In  1838  Conrad 
adopts  Qnathodon^  and  uses  it  again  in  1840.  In  1860  he  reverts  to 
Rangia  J  and  continues  to  use  it  in  1863,  when  he  proposes  a  subgeneric 
name,  Perissodonj  for  the  fossil  R,  Grayij  and  in  1868  another  subgeneric 
name,  Rangianella^  for  a  Pacific  species.  The  latter  of  these  names  was 
defined.  It  may  be  noted  that  Qnathodon  was  employed  by  Jardine 
for  a  genus  of  birds  in  1845,  and  Rangia  by  Agassiz,  in  1860,  for  a 
genus  of  Ccelenterates.  The  name  Qnathodon  is  masculine,  and  the 
specific  names  should  take  a  masculine  termination.  Monographic 
lists  of  the  genus  have  been  printed  by  Conrad  (Proc.  Acad.  Nat.  Sci. 
Phila.  for  1860,  p.  233);  Prime  (Proc.  Boston  Soc.  X.  Hist,  vii,  p.  347, 
1861);  Fischer  (tlourn.  de  Conch.,  ix,  p.  212, 1861);  Conrad  (Am.  Journ. 
Conch.,  Ill,  Suppl.  Cat.  of  MactridWj  p.  30,  1868) ;  and  Eeeve  (Conch. 
Icon.,  XIX,  1873).  Singularly  enough,  neither  of  these  authors  has 
given  the  synonymy  of  the  generic  name  correctly.  The  date  of  1831, 
when  Desmoulins's  paper  was  read,  is  assigned  to  Rangia,  which,  how- 
ever, Ty^as  not  published  until  February,  1832.  The  date  of  1831  is 
assigned  to  Conrad's  mention  of  the  genus  in  his  American  Marine 
Conchology,  though  he  adopts  Rangia,  whicli  was  not  published  until 
1832,  and  it  is  highly  probable  that  the  part  of  Conrad's  work  contain- 
ing Rangia  did  not  appear  until  1833,  since  it  was  contained  in  the 
fifth  fasciculus,  and  the  third  fasciculus  is  dated  May,  1832.  At  all 
events  it  can  not  be  earlier  than  the  latter  part  of  1832.  Gray's  man- 
uscript name  of  Clathrodon  was  never  formally  proposed  in  print,  and 
Conrad's  earliest  mention  of  it  is  in  1833. 

Gray  and  Desmoulins  both  referred  the  genus  to  the  Ma^tridw,  while 
pointing  out  that  in  certain  features  it  recalled  Cyrenidw.  This  view 
has  generally  prevailed,  though  lately  Dr.  Paul  Fischer  concluded 
(Manual,  p.  1095)  that  it  ismore  nearly  related  to  Cyrena.  Bang's  notes 
on  the  anatomy  were  probably  made  on  defective  material ;  at  all  events, 
they  contain  several  errors  which  tend  to  obscure  the  maetroid  affini- 
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ties  of  the  shell.  Dr.  Fischer  also  raised  the  group  to  family  rank, 
which,  if  it  be  compared  solely  with  Cyrenidw,  is  reasonable,  but,  if  the 
comparison  is  with  the  Mactridce^  and  sufficiently  full  material  is  con- 
sulted, it  will  be  seen  that  there  are  really  no  characters  which  remain 
after  the  characters  common  to  Mactras  and  Mulinias  are  excluded, 
upon  which  even  a  subfamily  can  be  based.  The  distinctive  characters 
of  the  genera  of  the  Mactridw  merge  so  gradually  from  one  form  into 
another  that  we  are  forced  to  the  opinion  that  Gray  and  Desmoulins 
were  right,  and  that  the  group  can  only  be  ranked  as  a  genus,  next  to 
Mulinia^  in  the  Mactroid  series. 

In  the  endeavor  to  come  to  a  well-founded  conclusion  in  regard  to 
the  affinities  of  Onathodon^  a  careiiil  examination  was  made  of  the  soft 
parts  of  0.  cuneatus  from  Mobile  and  Texas;  Mactra  (SpiaulaJ  similiSj 
Say,  Florida;  M.  f  S.J  poly ny^na  Stm.,  Alaska;  M.  fMuliniaJ  lateralis 
Say,  Massachusetts;  Cyrena  carolinensis  and  Cyrena  floridana  Conrad, 
from  Florida.  I  received  half  a  dozen  Gnathodons  from  Mobile  Bay 
alive,  by  mail,  through  the  kind  intervention  of  Mr.  G.  D.  Harris ;  and 
others,  in  alcohol,  from  Port  Lavaca,  Texas,  from  Mr.  J.  D.  Mitchell. 
Several  errors  were  found  in  Hang's  account  of  the  macroscopic  anatomy, 
leading  to  the  suspicion  that  he  dealt  with  specimens  which  had  already 
been  removed  from  the  shell  when  he  received  them.  The  following 
notes  were  made  from  the  specimens: 

The  foot  of  Gnathodon  cuneatus  is  like  that  of  Mactra j  but  shorter  and 
more  compressed.  There  is  no  external  indication  of  a  byssal  gland. 
The  retractor  muscle  of  the  foot  on  each  side  is  attached  to  the  under- 
side of  the  cardinal  border  above  and  near  the  adductor. 

The  siphons  of  Onathodon  are  short,  but  united  to  the  ends,  as  in 
Mactra.  The  incurrent  siphon  is  papillose  at  its  orifice,  the  excurrent 
siphon  smooth-edged,  or  very  finely  papillose,  differing  in  different 
specimens.  The  external  surface  of  the  siphons  is  of  a  dark  olive 
color,  nearly  black  where  most  intense,  with  a  lighter  line  conforming  to 
the  intersection  of  the  vertical  plane  between  the  valves  with  the  sipho- 
nal  commissure.  The  mantle-margin  is  wide  and  smooth,  the  distal  edge 
thin,  blending  with  the  papery  epidermis,  the  inner  edge  thick,  smooth, 
and  somewhat  elevated.  The  anterior  commissure  is  in  front  of  the 
adductor,  thence  backward  the  lobes  are  separated  three-fourths  of  the 
way  to  the  siphons,  much  as  in  Mactra.  A  short  distance  within  the 
margin,  beginning  in  the  posterior  half  of  the  shell  and  extending  back- 
wards to  a  point  under  the  shade  of  the  valve  of  the  incurrent  siphon 
is  an  elevated  raphe  of  tissue  which  divides  the  incurrent  channel.  A 
similar  arrangement  is  found  in  Mactra^  but  not  in  Cyrena.  This  ridge 
is  probably  the  seat  of  sensory  tissue  analogous  to  the  osphradium  of 
Gastropods. 

The  palps  are  triangular,  slender,  rather  long,  the  lower  ones  extend- 
ing to  the  posterior  fourth  of  the  foot  on  each  side,  continuous  below 
the  mouth,  where  they  are  soldered  to  the  visceral  mass,  and  joined 
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above  with  the  inner  anterior  edges  of  the  somewhat  shorter  upper  pair. 
The  inner  surfaces  of  both  are  striated,  the  outer  surfaces  smooth. 
Rang  indicates  the  mouth  below  the  lower  palps,  which  is  obviously- 
erroneous. 

The  giUs  are  of  moderate  size,  two  on  each  side,  the  inner  pair  larger, 
and  hung  by  their  upper  edges  from  the  viseeral  mass.  The  attach- 
ment of  the  outer  pair  is  about  a  millimeter  higher,  separated  from  the 
suture  of  the  inner  gills  by  a  fine  very  tender  membrane;  the  line  of 
attachment  divides  the  outer  gill  at  its  upper  third,  the  upper  portion 
is  more  or  less  fixed  upon  the  mantle  by  slender  adhesions  toward  its 
middle  third,  and  bent  downward,  but  is  more  free  before  and  behind. 
This  reflected  portion  of  the  outer  gill  is  what  is  often  referred  to  as 
the  ''  appendix."  Both  gills  are  joined  by  a  delicate  membrane  behind 
the  retractor  pedis  (where  the  width  of  the  two  gills  is  approximately 
equal)  to  each  other,  to  the  pair  of  the  opposite  side  and  to  the 
siphonal  septum,  forming  a  complete  partition  between  the  anal  and 
peripedal  chambers.  This  is  also  found  in  the  various  forms  of  ifoo^ra 
examined  and  in  Cyrena  floridanaj  though  in  the  latter  the  attachments 
are  extremely  delicate.  Below  the  septum  in  Onathodon  a  thin  arched 
membrane  forms  an  imperfect  valve  at  the  baseof  theincurrent  siphon, 
as  in  Mactraj  but  in  Cyrena  this  was  hardly  perceptible.  The  whole 
surface  of  the  gills  is  finely  striated,  of  a  dull  cream  color,  vertically 
barred  with  about  twenty  dark  brown  transverse  lines.  In  all  the 
other  species  examined  the  gills  were  colorless.  In  Bang's  figure  the 
anal  and  peripedal  chambers  are  wrongly  represented  as  communi- 
cating behind  the  gills,  which  error  was  doubtless  due  to  rupture  of  the 
membranes. 

So  far  as  the  soft  parts  are  concerned,  it  will  be  seen  from  the  preced- 
ing notes  that  Onathodon^  Mantra,  and  Cyrena  agree  essentially  in  the 
general  structure  and  attachments  of  the  gills,  in  having  a  separate 
anal  chamber,  in  the  general  form  of  the  foot  (shortest  in  Cyrena  and 
longest  in  Mactra),  in  the  separation  of  the  mantle  lobes  (somewhat 
greater  in  Cyrena\  and  in  the  absence  of  a  byssus. 

Onathodon  agrees  with  Mactra  in  having  the  siphons  united  to  their 
ends  and  the  incurrent  one  ftirnished  with  an  imperfect  basal  valve 
and  with  an  elevated  raphe  behind  it.  It  agrees  with  the  Mactridw  in 
having  an  internal  cartilage  and  with  Mulinia  in  having  both  the 
(ordinarily  external)  ligament  and  cartilage  internal  and  contained  in 
the  same  socket.  In  all  these  features  Mantra  and  Onathodon  differ 
from  Cyrena  and  its  allies,  all  of  which  have  only  an  external  ligament 
set  in  a  groove  and  separated  by  an  elongated  irilcrum,  or  nympha, 
from  the  cardinal  border. 

In  considering  the  evidence  of  the  harder  parts  all  the  species  of 
Onathodon  must  be  examined,  the  typical  species  being  more  extreme 
in  its  characters  than  any  of  the  others.  It  is  also  necessary  to  exam- 
ine very  young  specimens,  which  are  extremely  difficult  to  get  hold  of, 
notwithstanding  the  abundance  of  the  species  on  the  Gulf  coast. 
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My  mucli  regretted  friend,  the  late  Dr.  Paul  Fischer,  in  his  Manaal 
has  compared  Rangia  to  a  Cyrena  with  an  internal  cartilage,  and  has 
regarded  the  cardinal  teeth  of  the  former  as  alternating,  or  Heterodontj 
and  those  of  Mactra  as  of  the  type  which  has  been  called  Deamodont 
by  Neumayr.  For  these  reasons  he  placed  his  family  Rmigiidce  immedi- 
ately after  Cyrenidw  in  the  Manual.  If  he  had  been  able  to  study  the 
series  which  has  been  available  for  me  I  can  not  doubt  he  would  have 
changed  this  opinion.  A  study  of  the  young  shows  that  the  hinge  of 
Onathodon  in  its  early  stages  is  as  typically  Desmodont  as  that  of 
Mactra  and  that  the  truncation  of  the  ^-shaped  teeth  is  a  dynamic 
feature  due  to  the  exigencies  of  growth,  which  may  be  observed  in 
Mulinia  as  well  as  Onathodon.  As  a  matter  of  fact  neither  Mactra  nor 
Gnathodon  has  genuine  Desmodont  dentition.  The  hinges  of  l)oth  are. 
really  Heterodont. 

In  the  young  Gnathodon  cuneatus  10  mm.  long,  the  hinge  possesses 
the  following  armature: 

Left  valve:  Anterior  lateral  tooth  slender,  slightly  arched,  crenulate 
above,  behind  without  the  characteristic  hook  from  which  Gray  derived 
his  name  for  the  genus;  cardinal  tooth  thick,  ^-shaped,  with  a  pro- 
nounced depression  on  each  side  of  it;  anterior  border  of  the  cartilage- 
pit  with  a  small  accessory  lamella;  the  upper  part  of  the  anterior 
border  showing  a  small  blunt  projection  corresponding  to  the  hiatus 
between  the  cartilage  and  the  ligament  above;  this  is  probably  a  relic 
of  the  shelly  bridge  which  roofed  the  pit  before  the  ligament  descended 
into  it;  pit  deep,  its  ventral  border  projecting  as  in  jlfac^ra;  the  inser- 
tion scars  of  ligament  above  and  cartilage  below  entirely  separate,  with 
a  smaU  shelly  ridge  rising  between  them ;  posterior  lateral  long,  thin, 
slender,  arched,  crenulate  above. 

Right  valve:  Furrow  for  the  anterior  lateral  tooth  narrow,  crenulate 
on  both  sides,  the  lamina  below  it  not  much  thickened;  cardinal  teeth 
two  simple  lamellae  closely  approximated  (but  not  joined)  at  their  upper 
ends,  with  a  ^-shaped  pit  below  them,  into  which  is  received  the  car- 
dinal tooth  of  the  opposite  valve;  (this  arrangement  is  exactly  i)aral- 
leled  in  Mulinia  lateralis) ;  posterior  groove  for  the  lateral  of  the  left 
valve  narrow,  crenulate  on  both  sides;  the  lower  lamina  slightly  more 
prominent  than  the  upper  one;  other  features  as  in  the  left  valve. 

At  this  stage  the  pallial  sinus  is  proportionally  larger  and  rounded 
anteriorly  as  in  Mactra,  in  short  all  the  distinctive  characters  of  the 
young  shell,  in  which  it  differs  from  the  adult,  are  Mactroid. 

Looked  at  from  the  standpoint  of  dynamic  evolution,  the  hinge  of 
this  group  and  the  other  Ma^tridce  in  its  development  offers  much  that 
is  of  interest.  The  various  stages  of  immersion  of  the  ligament  in  the 
different  genera  and  subgenera  illustrate  well  the  manner  in  which 
it  has  been  ingulfed.  So  too  the  changes  between  the  juvenile  hinge 
and  that  of  the  full-grown  adult  when  regarded  from  a  dynamic  stand- 
point are  more  easy  of  explanation  than  from  any  other  point  of  view. 
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Onathodon  seems  to  be  indifferent  as  to  the  salinity  of  the  water  in 
which  it  lives,  as  it  is  found  both  in  the  sea  outside  of  the  lagoons  and 
in  the  brackish  water  of  the  lagoons,  while  the  living  specimens  received 
by  me  from  Mobile  Bay  seemed  to  maintain  perfect  health  for  some 
four  or  five  days  in  perfectly  pure  fresh  water.  But  there  is  no  doubt 
that  it  is,  by  preference,  like  the  oyster,  an  inhabitant  of  waters  the 
salinity  of  which  has  been  diluted  by  their  proximity  to  the  mouths  of 
rivers  or  creeks.  In  common  with  the  majority  of  pelecypods  inhabit- 
ing fresh  or  brackish  water,  it  has  acquired  the  habit  of  secreting  a 
very  heavy  shell  which  is  almost  always  eroded  a  good  deal  by  the  free 
carbon  dioxide  of  such  locations. 

The  peculiar  hooked  or  jaw-shaped  anterior  lateral,  which,  in  connec- 
tion with  the  longer  posterior  lateral,  is  the  most  marked  diaracteristic 
of  the  genus,  results  from  the  inequality  of  the  two  laminsB  between 
which  it  is  inserted  in  the  opposite  valve.  In  Mulinia  (from  which  Onath- 
odon seems  to  be  an  off-shoot)  the  laminae  and  teeth  are  alike  short  and 
somewhat  removed  from  the  vicinity  of  thecardinal  teeth.  In  Onathodon^ 
however,  the  laminse  are  prolonged  until  they  are  very  close  to  the  car- 
tilage pit  behind  and  to  the  cardinal  teeth  in  front.  The  lower  anterior 
lamina,  for  some  unknown  reason,  did  not  attain  the  same  length  and 
there  is  a  gap  between  the  cardinal  tooth  and  theendof  thelower  lamina. 
In  Onathodon^  as  in  other  pelecypods,  the  surface  of  the  mantle  is 
produced  in  such  a  way  as  to  secrete  and  deposit  the  shelly  matter 
demanded  by  the  growth  of  the  hinge.  The  ventral  exposures  of  the 
hinge  and  its  laminae  are  those  upon  which  deposition  is  most  profuse 
and  direct,  consequently  the  gap  referred  to  was  rapidly  filled  by  depo- 
sition from  below  on  the  ventral  face  of  the  projecting  part  of  the 
upper  lamina.  The  process  may  be  seen  in  its  successive  stages  in 
any  good  series  of  Onathodon  cuneatus.  Once  the  "hook 'Ms  formed, 
it  molds  to  a  greater  or  less  extent  the  form  of  the  tooth  impinging 
upon  it,  and  is  preserved,  among  other  reasons,  because  the  triangular 
buttress  which  it  finally  becomes  is  the  most  efficient  obstacle  which 
the  hinge  possesses  to  the  rotation  of  the  valves  on  the  cartilage  as  a 
center.  The  tendency  to  this  rotation,  potentially  very  injurious,  has 
been  promoted  by  the  degeneration  and  •  immersion  of  the  ligament. 
Consequently  it  is  not  at  all  improbable  that  the  "  hook"  is  a  character 
which  would  be  enlarged  and  preserved  by  natural  selection.  The 
oldest  species  (clathrodon)  has  it  least  developed,  the  most  abundant 
recent  species  {(nmeattis)  most  so.  It  is  distinctly  present  in  all  the 
known  species,  but  not  always  conspicuous.  In  the  adult  the  efficient 
action  of  the  hinge  is  promoted  by  distinct,  usually  transverse,  crenu- 
lations  on  opposed  surfaces.  Where  the  surfaces  are  flat  the  crenula- 
tions  are  usually  parallel  grooves,  but  on  rounded  surfaces,  such  as  the 
point  of  the  lower  anterior  lamina  in  the  right  valve,  they  may  be 
wavy,  granular,  or  irregular.  The  end  they  serve  is  that  of  decreas- 
ing the  tendency  to  any  wobbling  of  the  hinge,  and  these  creuulsd  are 
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merely  the  result  of  the  same  processes  which  developed  the  original 
hiuge  teeth  in  the  prionodont  section  of  the  Paleopelecypoda.  Where 
the  motion  is  purely  to  and  fro,  giving  rectilinear  friction  of  the  opposed 
surfaces,  the  rugse  must  be  parallel  and  regular,  corresponding  to  the 
direction  of  the  movement.  Where  the  motion  may  be  slightly  irreg- 
ular, corresponding  irregularities  will  appear  in  the  rugosities.  The 
tendency  of  the  development  of  rugae  is  to  confine  and  limit  the  range 
of  motion  in  the  interest  of  the  safety  of  the  mollusk,  a  tendency  which 
culminates  in  the  interlocking  rigid  hinge  of  Plicatula  and  Spondylus, 
Contrary  to  the  supposition  of  Neumayr,  I  believe  there  is  no  funda- 
mental distinction  between  the  groups  possessing  Desmodont  and  Het- 
erodont  hinge  teeth,  but  that  both  are  developed  according  to  the  par- 
ticular circumstances  of  the  case;  the  immersion  of  the  ligament  and 
development  of  a  cartilage  may  occur  in  some  genera  of  any  natural 
group. 

Typical  species. 

GNATHODON  CUNEATU8,  Gray. 
Plate  VII,  figs.  1  and  10. 

Onaihodon  cuneatus,  Gray,  Sowkrby,  Genera  of  Sh.,  Part  xxxvi,  figs.  1-3,1831.— 
Gray,  P.  Z.  8. 1836,  p.  104;  Loudon's  Mag.  N.  H.,n.  8.,l,p.  376,  fig.  34,1838.— 
Conrad,  MedialTertiary,  No.  1,  p.  23,1838.— Anton,  Vcrz.Conch.,  p.  10, 1839.— 
SOWERBY,  Man.  Conch.,  Ist  ed.,  fig.  83,  1839;  2nd  ed.,  p.  154,  fig.  83,  1842.— 
SWAiNSON,  Malac.,  p.  370, 1840.— Rkevk,  Conch.  Syst.,  i,  p.  62,  pi.  43,  1841.— 
Conrad, 2nd  Bull.  Nat.  Inst.,  pp.  190, 192, 1842.— De  Kay,  Zool.N.  York,  Moll., 
p.  233,  pi.  25,  fig.  267,  1843.— Hanley,  Descr.  Cat.  Rec.  Sh.,  p.  35,  pi.  10,  fig. 
22,  1843.— Gray,  Gen.  Moll.  P.  Z.  S.  1847,  p.  186.— Philippi,  Handb.  Couch., 
p.  317,  1853.— Holmes,  Post  PI.  Fos.  S.  Car.,  p.  41,  PI.  vii,  fig.  10,  I860.— 
Dall,  Bull.  37,  U.  S.  Nat.  Mus.,  p.  62,  1889. 

Bangia  cyrenoidesy  Desmoulins,  Actes  Soc.  Lin.  de  Bordeaux,  v.,  p.  57,  figs.  1-3, 
Feb.  15,  1832.— Conrad,  Am.  Marine  Conch,  pp.  56,  57,  PI.  xiii,  1832.— H.  & 
A.  Adams.  Gen.  Rec.  Moll.,  ii.  p.  380,  PI.  100,  figs.  4,  4a,  1856.— Conrad,  Proc. 
Acad.  N.  Sci.  Phila.  1860,  p.  232, 1861 ;  Medial  Tert.  U.  S.,  Index,  p.  88, 1861.— 
Prime,  Proc.  Bost.  Soc.N.  M.,  vii,p.  347,  1861. — Conrad,  Am.  Joum.  Conch., 
Ill,  app.,  p.  30,  Cat.  MactridcBf  1868.— Fischer,  Man.  de  Conchyl.,  p.  1096,  PI. 
xxi,fig.  2,  1887. 

Gnathodon  Grayiy  Tuomey  &  Holmes,  Pleioc.  Fos.  S.  Car.,  p.  99,  pi.  23,  fig.  11, 
1857;  not  of  Conrad;  /Wd.,  Post  PI.  Fob.,  p.  41, 1860. 

Gnaihodon  minor,  Holmes,  Post  PI.  Fos.  S.  Car.,  p.  41,  1860;  in  synonymy. 

Clathradon  cuneataj  (Gray  Ma.)  Conrad,  Am.  Marine  Conch.,  p.  57, 1833;  Am. 
Joum.  Sci.,  Ist  ser.,  xxiii,  p.  340,1833. 

Pliocene  of  the  Carolinas  and  of  Florida  (Galoosahatchee  beds). 
Pleistocene  of  Cornfield  Harbor,  Chesapeake  Bay,  and  Wailes'  Bluff. 
Potomac  River;  of  South  Carolina;  of  Florida;  of  the  whole  north  coast 
of  the  Gulf  of  Mexico  and  on  the  north  coast  of  South  America  ( t),  Lea; 
Pleistocene  ( t)  of  Matamoras,  Mexico,  Dug^s;  Living  in  Mobile  Bay, 
Alabama,  and  westward  on  the  north  shore  of  the  Gulf  to  Vera  Cruz, 
Jdexico,  in  shallow  water,  either  brackish  or  perfectly  salt,  I  have  re- 
Proc.  N.  M.  94 7 
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ceived  from  Mr.  J.  D.  Mitchell,  of  Texas,  a  living  specimen  upou  wliich 
an  oyster,  at  least  two  years  old,  and  several  specimens  of  Mytilus 
hamatus  were  lirmly  attached. 

Details  in.  regard  to  this  species  will  be  fouud  under  the  discussion 
of  the  genus.  I  am  informed  that  on  the  Texas  coast  it  has  been 
extensively  preserved  for  food  in  cans  under  the  name  of  "  Little  Neck 
Clams,"  and  has  met  with  some  favor,  gastronomically. 

The  dimensions  of  an  adult  specimen  are  as  follows:  Length  75, 
height  60,  diameter  50  mm. ;  but  the  proportions  vary  somewhat  with 
the  amount  of  rostration  of  the  individual. 

The  epidermis  of  G.  cuneatu^  is  normally  of  an  ashy  gray  color,  some- 
times with  a  tinge  of  greenish  or  brownish,  arid  of  a  papery  consistency. 
When  worn  it  has  a  more  brownish  tint,  and  some  specimens  disjjlay 
streaks  of  a  light  ferruginous  brown  when  the  epidermis  is  thick  and 
worn.  There  is  sometimes  shown  a  smoother  and  more  translucent 
area  of  epidermis  in  the  region  where  the  lunule  and  escutcheon  of 
bivalves  usually  occur,  though  these  areas  are  not  set  off  by  any  groove; 
but  they  are  chiefly  visible  in  adolescent  specimens  and  Often  absent 
entirely.  Toward  the  posterior  end  of  the  shell  the  epidermis  is  often 
raised  in  fine  wrinkles,  and  it  is  usually  more  or  less  eroded  on  the 
beaks.  The  sculpture  of  the  exterior  of  the  valves  is  chiefly  incre- 
mental and  irregular,  but  many  specimens  show  traces  of  radiating 
raised  threads,  especially  in  the  rostral  region.  A  wide  obscure 
depression  extending  from  the  beaks  to  the  margin  and,  with  the  valves 
closed,  circumscribing  a  cordate  area,  is  visible  on  the  anterior  end  of 
many  specimens.  It  corresponds  nearly  to  the  lower  part  of  the 
anterior  adductor  scars  within  the  valves.  •  No  unibonal  sculpture  like 
that  of  many  unios  can  be  observed  on  the  uneroded  beaks.  They 
are  always  smooth,  as  in  Mactra, 

In  common  with  most  brackish  water  shells  this  species  has  a  con- 
siderable range  of  variability  in  form.  In  this  case  it  chiefly  arises 
from  a  difference  in  the  height  of  the  umbones,  and  especially  from  the 
shape  of  the  posterior  extreme  of  the  shell,  which  normally  is  somewhat 
produced  and  evenly  rounded  at  the  margin,  but  in  other  cases  is 
somewhat  rostrated,  with  the  basal  margin  somewhat  concavely  flex- 
uous.    This  is  carried  to  an  extreme  in  a  variety  which  may  be  called 

GNATHODON   CUNEATUS   var.   NASUTUS,  Dali. 
Plate  VII,  fig.  8. 

In  salt  water  at  Port  Lavaca,  Texas,  Mitchell. 

Length  35,  height  27,  diameter  24  mm.,  in  the  typical  specimen. 
This  form  was  fouud  by  Mr.  Mitchell,  with  others  of  the  typical  char- 
acter, in  pure  salt  water  on  the  Texas  coast.  The  specimen  is  small 
compared  with  the  adult  of  the  type  form,  but  seems  mature  and  is 
quite  thick.    It  has  nearly  the  form  of  0.  jlexuosusj  but  can  at  once  be 
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discriminated  from  the  latter  by  the  presence  of  a  deep  though  small 
pallial  sinus  and  a  long,  arched,  posterior  lateral  tooth. 

GNATHODON  CLATHRODON,  Conrad  (emended). 

Plate  VII,  fig.  9. 

Mactra  clathrodonta,  Conrad,  Am.   Journ.  Sci.,  Ist  ser.,  xxiii,  p.  340,  1838. 
Gnathodon  grayi,  Cokkad,  Medial  Tert.,  p.  23,  pi.  13,  f)g.  1, 1838;  lhid,j  second  ed. 

l>y  Dall,  1893.— Emmons,  Geol.  Rep.  N.  Car.,  p.  298,  fig.  226a,  1858. 
Gnathodon  minor,  Conrad,    Medial  Tert.,  p.  69,  pi.  39,  fig.  6,  May,  1840  (Testa 

junior).     Am.  Journ.  Sci.,   Ist  ser.,  xli,  p.  347,  pi.  2,  fig.  14,  Oct.,  1841. 

Not  of  Whitfield. 
Rangia  minor f  Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.,  xii,  p.  232,  1861. 
Bangia  claihrodonta,  Conrad,  op.  dt,  xii,  p.  232,  1861.— Prime,  Proc.  Boat.  Soc. 

N.  Hist.,  VII,  p.  347,  1861. 
Bangia  {Peri$8odon)  clathrodonta,  Conrad,  Proc.  Acad.  Nat.  Sci.  for  1862,  p.  573, 

1863.— Meek,  Smithsonian  Misc.  Coll.  183,  Checkl.  Inv.  Fos.  Mioc.  N.  Am., 

p.  11, 1864. 
Bangia  (Periaaodon)  minor,  Conrad,  Proc.  Acad.  Nat.  Sci.,  Phila.  for  1862,  p.  573, 

1863.— Meek,  Checklist,  p.  11,  1864. 

Ghesai)eake  Miocene  of  James  and  York  rivers,  Virginia  and  North 
Carolina,  Conrad,  Baffin,  and  Yarrow;  Pliocene  of  tlie  Croatan  beds 
in  North  Carolina,  Johnson. 

The  dimensions  of  an  adult  specimen  are:  Length,  70;  height,  54.5; 
diameter,  40  mm. 

This  is  the  oldest  species  of  the  genus,  and  appears  in  the  Chesa- 
peake Miocene  of  Virginia,  but  seems  to  be  very  limited  in  its  distri- 
bution. I  have  seen  no  specimens  from  south  of  North  Carolina.  It 
may  be  discriminated  from  O.  cufieatus  by  its  thinner  and  more  com- 
pressed shell,  its  slender  and  straighter  lateral  teeth,  its  more  shallow 
and  open  cartilage  pit,  its  less  prominent  and  more  adjacent  beaks.  The 
pallial  sinus  is  small  but  angular.  The  lateral  teeth  are  crenulate, 
esx>ecially  above;  the  i)osterior  end  of  the  shell,  though  not  rostrate,  is 
rather  pointed. 

A  subgenus  Perissodon  proposed  for  this  species  by  Conrad,  but 
never  defined,  seems  to  have  been  based  on  the  specific  dififerences 
above  referred  to.  There  are  certainly  no  features  of  more  than  spe- 
cific value  separating  this  form  from  G.  aineatus.  I  am  quite  confident 
that  Conrad's  O.  minora  described  from  the  same  beds  as  0.  clathrodon^ 
is  merely  a  young  stage  of  the  latter.  Conrad's  figure  agrees  with  such 
young  shells  very  well,  and  his  description  affords  no  differential 
characters. 
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GNATHODON  LECONTEI,  Conrad. 
Plate  VII,  fig.  4. 

Gnathodon  Leconiei,  Conrad,  Joam.  Acad.  Nat.  Sci.  Phila.,  2d  Ser.,  ii,  p.  273, 
pi.  24,  figs.  1-3,  Jan.,  1853;  Proc.  Acad.  Nat.  Sci.,  vii,  p.  31— Gould,  in  Pac.  ' 
R.  R.  Rep.,  V. ;  appendix,  p.  230, 1855. 

Rangia  Lecontei,  Conrad.,  Proc.  Acad.  Nat.  Sci.  Phila.  for  1860,  p.  232, 1861.— 
Meek,  S.  I.  Check],  foss.  N.  Am.,  Miocene,  p.  11,  1864. 

Fossil  in  the  upper  Tertiary  (Pliocene?)  rocks  on  Carisco  Creek,  Col- 
orado desert,  Arizona,  Dr.  Leconte.  Type  in  the  National  Museum, 
Reg.  No.  6833. 

Length,  22  mm.;  height,  20;  diameter,  16. 

This  species,  which  is  said  to  occur  in  great  abundance  at  the  locality 
mentioned,  most  nearly  resembles  O.  cuneatus  but  is  a  more  trigonal 
shell  than  specimens  of  cuneatus  of  the  same  length,  has  a  smaller  pal- 
lial  sinus,  and  is  a  considerably  smaller  and  less  heavy  species.  There 
are  also  diflferences  in  the  arrangement  of  teeth  on  the  hinge  line.  It 
differs  from  O.  trigonus  Petit  in  having  long  lateral  teeth  and  in  being 
proportionately  more  elevated.  The  beaks  are  high  and  more  closely 
adjacent  than  in  O.  cvneatm.  Carpenter  (Rep.  Brit.  Assoc.  Moll.  W. 
C.  N.  Am.,  1863,  p.  592)  correctly  distinguishes  this  species  from  G. 
mendicus  or  trigonmy  and  recognized  its  greater  resemblance  to  the 
G.  cuneatus.  No  specimens  seem  to  have  been  collected  by  any  one 
since  Dr.  Leconte,  who  described  them  as  found  in  a  layer  of  rock  two 
feet  thick  in  the  bank  of  the  creek,  where  they  occurred  in  the  greatest 
profusion.  The  small  pallial  sinus  in  this  species  is  a  step  in  the  direc- 
tion of  Bangianella. 

Section  MIORANGIA,  Dall. 

GNATHODON  JOHNSON!,  Dall. 

Plate  VII,  fig.  7. 

Gnaihodofi  Johnsatii,  Dall,  Science,  Vol.  xx,  No.  502,  p.  165,  September  16, 1892 
(name  only);  Trans.  Wagner  Inst,  iii,  p.  337,  pi,  22,  fig.  18,  December,  1892. 

Venu8  mobiHana,  Johnson,  Science,  Vol.  xx.  No.  501,  p.  151,  September  9,  1892 
(name  only). 

Fossil  in  the  Miocene  of  the  Pascagoula  clays  at  Shell  Bluff,  Pasca- 
goula  River,  Greene  County,  Miss.;  also  at  a  depth  of  700  feet  in  the 
artesian  well  at  Biloxi,  Miss.,  and  of  735  feet  in  the  artesian  well  at 
Mobile,  Ala.;  L.  G.  Johnson. 

Shell  small,  rather  compressed,  ovate-triangular  to  submytiliform  in 
outline,  rather  thin  for  the  genus,  externally  smooth  or  marked  only 
with  lines  of  growth  when  perfectly  normal,  but  frequently  concentri- 
cally fluctuate  owing  to  irregularities  of  growth ;  beaks  prominent,  com- 
pressed, anterior,  close  to  the  hinge  line;  margin  of  the  shell  entire, 
with  no  circumscribed  lunuleor  escutcheon;  interior  smooth,  muscular 
impressions  small,  distinct;  pallial  line  with  a  shallow  incurvation 
behind,  hinge  very  asymmetrical,  the  anterior  lateral  tooth  in  the  left 
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valve,  short,  ^-shaped,  received  in  the  right  valve  into  a  corresponding 
sulcus,  below  which  a  triangular  pustule  represents  the  anterior  lateral 
of  that  valve;  cardinal  teeth  of  the  left  valve  diverging,  lamellar,  the 
anterior  lamella  situated  above  the  anterior  lateral  tooth,  fitting  above 
a  triangular  cardinal  tooth  grooved  or  partly  split  at  the  apex,  in  the 
right  valve;  posterior  lateral  tooth  in  the  left  valve  long,  arched,  finely 
erenate  above,  received  in  the  right  valve  between  two  slender  laminfe, 
of  which  the  lower  one  is  most  prominent;  pit  for  the  ligament  and 
cartilage  narrow,  oblique,  roofed  over  by  a  very  thin  shelly  layer  gen- 
erally worn  oflf  in  rubbed  specimens.  Length  of  shell  17.5;  height  1.15; 
double  diameter  of  valve,  10  mm.  Fragments  indicate  that  the  species 
reaches  a  length  of  at  least  25  mm. 

This  species  differs  from  the  young  of  0.  euneatus  in  the  fact  that  the 
^-shaped cardinal  tooth  is  in  the  right  valve  when  the  valves  are  closed, 
while  in  O.  cuneatus  it  is  in  the  left  valve,  as  well  as  in  clathrodon,  Lecon- 
teiy  mendicus  3.ni\  JfexuostM.  In  O.  Johnsoni  the  anterior  lateral  tooth  is 
shorter,  relatively,  than  in  any  other  species,  and  the  shell  is  more 
drawn  out  behind  the  beaks. 

The  geological  age  of  this  species  is  somewhat  in  doubt.  It  is  asso- 
ciated with  Hydrohia  mohiliana  Dall,  and  with  a  large  oyster  and  Mulinia 
lateralis  var.  corhuloides  Reeve.  The  latter  is  a  living  species  and  is 
not  otherwise  known  below  the  newer  zones  of  the  Chesapeake  Miocene. 
The  Pascagoula  clays  were  referred  to  the  Grand  Gulf  beds  by  Hilgard, 
and  overlie  them.  There  is  no  doubt  that  the  typical  Grand  Gulf  beds 
are  included  between  the  Hawthorne  beds,  at  the  base  of  the  older  Mio- 
cene, and  certain  beds  of  the  Chipola  series;  at  present  it  seems  im- 
probable that  the  Pascagoula  clays  can  be  correlated  with  anything  older 
than  the  Chesapeake.  I  am  disposed  to  consider  them  as  correspond- 
ing to  the  aluminous  clay  above  the  Chesapeake  clay-marl  in  the  Alum 
Bluff  series. 

Subgenus  Rangianklla,  Conrad. 

RangianeUaf  Conrad,  Am.  Journ.  Conch.,  iii,  Snppl.  p.  30,  1867. 
Rangia,  Carpenter,  Mazatlan  ShellR,  p.  53,  1857. 

Lateral  teeth  short,  subequal,  about  equidistant  from  the  beaks, 
feebly  striated  or  smooth;  shell  of  moilerate  size,  subelongate  or  ros- 
trate, longer  than  high ;  pallial  sinus  inconspicuous  or  obsolete. 

Type:  Gnathodon  trigonus.  Petit  =(?.  mendicus^  Gould. 

The  hook  of  the  anterior  lateral  tooth  is  almost  obsolete  in  this 
species,  especially  in  the  young,  and  it  was  chiefly  upon  this  character 
that  Conrad  separated  it,  leaving  O.flexuosus  with  the  typical  species; 
but  the  sum  of  all  the  characters,  if  taken  into  account,  would  modify 
this  view.  Carpenter  saw  the  difference  ten  years  earlier,  and  would 
have  utilized  the  name  i^an^ia  for  the  short- toothed  species;  but  this 
proceeding  would  be  contrary  to  the  accepted  rules  of  nomenclature, 
since  Rangia  was  based  solely  uix>n  the  same  si)ecies  as  Onathodon^  and 
must  stand  or  fall  with  the  priority  of  application  to  that  special  type. 
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GNATHODON  (RANGIANELLA)  MENDICUS,  Gould. 
Plate  VII,  fig.  2. 

Mactra  mendicu,  Gould.,  Proo.  Boat.  Soc.  Nat.  Hist.,  iv,  p.  88,  Nov.,  1851 ;  Jonrn.  B. 

S.  N.  H.,  VI,  p.  393,  PI.  XV,  fig.  4,  Oct.,  1853. 
Gnathodon  m«idicM«,  Carpenter,  P.  Z.  S.  1856,  p.  200;  Mazatlan  Sh.,  p.  549, 1857; 

Rep.  Br.  Assoc.  1863,  pp.  535,  543,  592. 
Gnathodon  irigonum,  Petit,  Journ.  do  Conchyl.  iv,  pp.  84, 166,  PI.  vi,  figs.  13-15, 

1853.— Carpenter,  P.  Z.  S.  1856,  p.  200;  Rep.  Br.  Assoc.  1857,  p.  227;  Rep.  Br. 

Assoc.  1863,  pp.  535,  543,  576,  592,  6a3. 
Gnathodon  trigona,  Carpenter,  Mazatlan  Sh.,  p.  52,  1857. 
Gnathodon  iruncaiuniy  Petit,  Journ.  de  Conchyl.  iv,  p.  ii,  of  expl.  pi.,  1853. 
Gnathodon  Lecontei,   Conrad.    Proc.  Acad.  Nat.  Sci.,  vii,  p.  31,  1854;  not  of 

Conrad,  Journ.  Acad.  1853. 
Rangia  trigona,  Adams,  Gen.  Rec.  Moll,  ii,  p.  380,  1858. 
Rangia  mendica.  Prime,  Proc.  B.  S.  N.  H.  vii,  p.  347, 1861. 
Rangianella  trigona^  Conrad.  Am.  Jour.  Conch.,  in,  suppl.,  p.  30,  1868. 

Mazatlan,  Mexico,  Lieut.  Green,  Eolland  de  Eoquan,  Reigen,  ete.; 
living  in  brackish  water. 

Ihaveexamined  authentic  speciroensofboth  Q,mendicu82ki\^  G.trigonus 
and  there  seems  to  be  no  doubt  of  their  identity. 

The  epidermis  of  this  species  is  of  a  straw  color,  varying  to  greenish 
yellow,  darker  on  the  posterior  slope,  where  it  often  becomes  fibrous, 
and  having  a  paler  lozenge-shaped  aren  over  the  hinge,  which,  however, 
is  not  circumscribed  by  any  groove.  Internally  the  shell  is  polished 
outside  of  the  area  inclosed  by  the  pallial  line.  The  latter  is  feebly 
waved,  but  hardly  indented.  The  lateral  teeth  are  nearly  equal,  feebly 
granulose,  tlie  anterior  with  the  '*  hook  ".almost  obsolete.  Although 
the  shell  usually  has  a  smooth  internal  margin  itis  sometimes  radiately 
striated,  especially  above  the  hinge,  and  the  lines  of  growth  are  often 
beaded  here  and  there  with  short  radiating  threads  much  more  regular 
and  distinct  than  those  sometimes  notable  on  0.  cuneatvs.  A  faint 
wrinkled  sculpture  is  constantly  present  on  the  posterior  slope  and 
seems  characteristic  of  the  species.  The  umbones  are  quite  smooth. 
The  specimens  I  have  seen  average  about  25  mm.  (1  inch)  in  length, 
18  mm.  in  height,  and  12.5  mm.  in  diameter. 

GNATHODON  (RANGIANELLA)  FLEXUOSUS,  C  on  rad  . 
Plate  VII.  figs.  3, 6. 

Gnathodon  flexuosuSf  Conrad,  Am.  Jouro.  Sci.,  Ist  ser.,  xxxviii,  p.  92,  fig.  1839; 

Proc.  Acad.  Nat.  Sci.  Phila.,  vii,  p.  31,  1855. 
Gnathodon  rostratumy  Petit,  Journ.  de  Conchyl.  iv,  pp.  84,  164,  PI.  v.,  figs. 

1-3,  1853. 
Rangia  flexuoaay   Conrad,  Proc.  Acad.  Nat.  Sci.  Phila.   for  1860,  p.  232;  Am. 

Journ.  Conch.,  iii,  suppleni.,  p.  30,  1868. 
Rangia  rostratay  Prime,  Proc.   Boat.  Soc.  N.   Hist.,  vii,  p    348,  1861.— Adams, 

Gen.  Rec.  Moll.,  ii,  p.  380,  1858.— Conrad,  Am.  Journ.  Conch.,  ill,  suppl., 

p.  30,  1868. 

Living  on  the  coast  of  the  Gulf  of  Mexico  from  northern  Florida  to 
Vera  Cruz,  Mexico,  in  suitable  places.  Apparently  a  denizen  of  pure 
salt  water. 
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Length,  43;  height,  30;  diameter,  26  mm.  in  the  adult. 

This  is  apparently  a  rare  species.  I  have  never  seen  a  perfectly 
fresh  specimen.  It  can  be  distinguished  from  any  other  Atlantic  spe- 
cies by  its  short,  subequal,  lateral  teeth,  rostrate  shape,  and  obsolete 
pallial  sinus.  The  crenulations  of  the  teeth  are  very  feeble  and,  in 
worn  specimens,  sometimes  invisible;  but  this  is  a  character  which 
varies  much  in  individuals,  jvs  can  be  observed  in  any  good  series  of 
O.cuiieaUis.  The  shell  is  much  heavier  than  0.  mendicus^  and  has  the 
lateral  teeth  more  unequal,  the  anterior  lateral  being  strongly  hooked. 
The  pallial  line  has  no  reentrant  angle,  but  a  recess  is  formed  by  the 
base  of  the  adductor  scar  and  the  vertical  extension  of  the  pallial 
impression.  The  epidermis  is  straw  yellow.  I  have  observed  no  bead- 
ing along  the  lines  of  growth,  and  no  sculpture,  on  the  posterior  slope, 
except  incremental  lines,  on  any  of  the  specimens  I  have  examined. 
The  shell  varies  a  good  deal  in  height  relative  to  its  length,  and  the 
posterior  end  may  be  flexed  upward  or  downward  or  produced  horizon- 
tally. It  is  perceptibly  rostrate.  I  have  called  attention  to  the  fact 
that  Q.  cuneatus  has  a  rostrate  variety,  of  which  the  outline  simulates 
that  of  G,  Jlexuo8U8,  and  must  now  add  a  peculiar  variety  of  G,  flexuosus 
which  tends  in  the  opposite  direction. 

GNATHODON  FLEXUOSUS  var.  PETITIANUS,  D  a  1 1  . 
Plate  VII,  fig.  5. 

In  this  variety  the  shell  has  a  height  of  30  and  a  length  of  36*5  mm. 
compared  with  a  height  of  29  and  a  length  of  43  mm.  for  the  typical 
flexuosus;  the  posterior  slope  is  convex  and  the  rostrum  short,  rounded, 
and  bent  down  ward,  the  pallialline  has  afaint  sinuation,  and  the  ^'hook'' 
on  the  anterior  lateral  is  obsolete.  The  diameter  of  the  shell  would  be 
about  21  mm.  The  valve  is  lighter  than  any  specimens  of  G,Jfexuo8Us 
which  have  come  to  my  notice  and  considerably  more  swollen.  It 
is  possible  that  it  may  represent  a  distinct  species,  but  this  can  not  be 
determined  without  a  good  series  of  fresh  specimens.  A  single  some- 
what worn  left  valve  was  obtained  by  the  Mexican  geographical  com- 
mission at  Vera  Cruz,  and  is  now  in  the  National  Museum  (No.  57668a). 

I  have  referred  it  to  G.  flexuosus  on  account  of  the  short  lateral 
teeth  and  feeble  pallial  sinus;  if  additional  material  should  prove  it  to 
be  distinct,  the  varietal  name  now  given  may  be  taken  as  specific.  No 
indication  of  external  sculpture  except  incremental  lines  is  visible;  the 
epidermis  is  absent  from  the  specimen. 

G.  flexuosus  possesses  more  constantly  than  any  other  species  a 
character  occasionally  found  in  each  of  them,  namely,  the  presence 
at  the  anterior  border  of  the  cartilage  pit  of  a  thin  accessory  lamella 
between  the  pit  and  the  deltoid  cardinal  tooth  of  the  left  valve.  This 
lamella,  when  perfect,  looks  like  an  additional  cardinal  tootfi,  and  is 
always  best  developed  in  the  left  valve,  but  it  is  usually  more  or  less 
absorbed  or  even  absent.    It  is  common  to  all  the  Mactrida*.    The  mar- 
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gin  of  the  valves,  especially  near  the  hinge,  sometimes  shows  faint 
radiating  striation,  as  already  noticed  in  G.  mendicus. 

Spurious  or  Doubtful  Species. 
MULINIA  GUADELUPENSIS.  Recluz. 

Macira  gvadehtpensia,  Recluz,  Journ.  de  Conchyl.,  iii,  p.  249,  pi.  10,  figs.  4,  4', 
1852;  Jonrn.  deConchyl.,  iv,  p. 414, 1853.— Bkau,  Cat.  Sh.  Gnad..  p.  26, 1858.— 
Krebs,  W.  I.  Marine  Sb.,  p.  105,  1864. 

Gnathodan  (juadahipenslSf  Rkevk,  Concb.  Icon.,  xix,  No.  2,  1873. 

Mactra  donaoiformxBf  Krebs,  W.  I.  Mar.  Sbells,  p.  105, 1864 ;  not  of  Gray  or  Reeve. 

Gnathodon  Cantrainei  (Recluz  m«.),  Rkevk.,  Concb.  Icon.,  xix,  Gnatbodon,  fig.  3, 
Oct.,  1873.— GUNDLACH,  Ann.  Soc.  Esp.  de  Hist.  Nat.,  xii,  pp.  280,322,  1883. 

Beach  at  Aguadilla,  Porto  Kico,  dead  shells  cast  up  on  the  shores  of 
the  creek,  Gundlach;  Nevis,  Sowerby;  Guadelupe,  Eecluz,  Beau; 
Guaivea  on  the  coast  of  Venezuela,  Blume  in  Swift  Coll. 

Gray  described  a  shell  in  1837  under  the  name  of  donadformisj  but 
his  description  was  inadequate.  It  was  later  figured  by  Sowerby  in 
the  zoology  of  the  voyage  of  the  Blossom^  Capt.  Beechey,  and  on  this 
figure  the  name  must  rest,  as  there  is  no  other  means  of  identifying  the 
shell.  It  represents  a  species  found  on  the  west  coastof  middle  Amer- 
ica from  Panama  to  the  Colorado  River.  It  is  quite  a  variable  shell 
but  normal  specimens  agree  well  with  Sowerby's  figure.  It  was  stated 
by  Gray  to  come  from  the  "South  Seas"  (then  a  terra  including  most 
of  the  Pacific);  Sowerby  gave  the  locality  as  "Nevis,''  an  island  in  the 
West  Indies  where  Beechey  did  not  touch;  later  Beeve  figured  a  shell, 
l)robably  young,  said  to  be  from  New  Zealand,  under  Gray's  name. 
The  reference  to  "Nevis"  led  Krebs  and  others  to  identify  a  rather 
similar  but  smaller  species  named  guadelupensis  by  Becluz  with  the 
donaciformis  of.  Sowerby  and  Gra3\  Recluz'  species  was  subsequently 
figured  by  Sowerby  (1873)  in  his  continuation  of  Reeve's  Iconica  as  a 
GnatJiodon,  a  not  unnatural  mistake,  since  these  Mulinias  and  Rangia- 
nella  can  barely  be  sei)arated  generically.  At  the  same  time  another 
Mulinia,  probably  a  mere  variety  of  guadelupensis,  is  figured  by  Sow- 
erby under  the  (ms.f)  name  of  Cantrainei  Recluz,  and  also  referred  to 
Gnatlwdon.  From  an  examination  of  authentic  specimens  there  seems 
to  be  no  question  of  the  identity  of  G.  Cantrainei  with  G.  guade- 
lupenaiftj  while  it  is  absolutely  certain  that  both  belong  to  the  genus 
Mulinia  of  Gray. 

This,  however,  is  not  the  final  disposition  of  the  matter.  The  small 
Mulinia,  named  lateralis  by  Say,  is  well  known,  chiefly  from  northern 
specimens.  It  extends  from  Massachusetts  Bay  to  the  Antilles.  The 
northern  specimens  are  rather  rude,  but  a  series  showing  the  geograph- 
ical range  also  shows  that,  as  we  follow  the  species  south,  it  becomes 
more  delicate,  lighter,  and  develops  several  varieties,  one  of  which 
was  named  Madeira  rostra ta  by  Philipi)i  (not  of  Spengler)  and  Mactra 
corbuloides,  by  Deshayes.  This  rostrate  form  is  connected  with  the  type 
by    insensible    gradations.     The    species   under    favorable    circum- 
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stances  attains  the  length  of  an  inch  and  is  quite  variable  in  form,  as 
are  all  these  small  Mulinias.  It  is  my  opinion  that  a  complete  geo- 
graphical series  will  show  that  M.  guadelupensis  is  merely  a  well- 
grown  local  race  of  the  M.  lateralis.  Both  have  a  preference  for  brackish 
water. 

GNATHODONf  VALDENSIS,  D linker. 

Gnathodon  raldentiSy  Dunkrr,  Monog.  Norddeiitsch.  Wealdeubild.,  p.  57,  taf.  xiii, 
Pigs.  5  a-e,  1846. — Sandbrrgkr,  Land  und  SlIsswasBer  conchy].  <ler  Vorwelt, 
p.  54,  PI.  II,  Figs.  10,  10a,  1870. 

WaWerthon  des  Gravinghagener  stolieus  bei  Bielefeld,  Germany; 
Wealden  formation  of  North  Germany. 

This  species  has  the  aspect  of  a  Cyrena.  The  interior  and  hinge  are 
unknown.  It  was  referred  to  Onathodon  by  Dunker  because  the  speci- 
mens give  no  evidence  of  an  external  ligament.  It  is  highly  improba- 
ble that  the  shell  will  finally  prove  to  belong  to  Onathodon^  both  on 
account  of  its  age  and  its  locality,  but  it  will  certainly  be  a  matter  of 
interest  to  determine  its  proper  place  and  it  is  to  be  hoped  that  this 
will  soon  be  accomplished. 

SPISULAf  QUADRICENTENNIALIS,  Harris. 

Gnaikodon,  new  sp.,  Harris,  Fourth  Ann.  Rep.  Texas  Geol.   Survey,  Table  of 

species  Galveston  well,  1893. 
Gnaihodon  quadriceni^nialiSy  Harris,   Fifth   Ann.  Rep.   Texas  Geol.   Survey. 

[In  press]. 

From  the  upper  Miocene,  2100  to  2250  feet,  in  the  Galveston  arte- 
sian well,  Galveston,  Texas;  State  Geological  Survey. 

After  a  careful  examination  of  specimens  of  this  species  kindly  fur- 
nished by  Prof.  Harris,  I  am  inclined  to  refer  this  to  Spiaula,  notwith- 
standing the  inequality  of  the  lateral  teeth.  The  ligament  appears  to 
have  been  partly  external,  which  would  remove  the  species  from  Ona- 
thodorij  unless  this  feature  is  due  to  wear,  which  seems  unlikely.  The 
shell  is  nearly  smooth  externally,  rather  elongated,  evenly  rounded  at 
each  end,  quite  inequilateral,  the  longer  posterior  part  having  long 
curved  laterals,  transversely  striated.  The  hinge  seems  otherwise  like 
that  of  Spisula;  the  pallial  sinus  is  well  marked,  the  beaks  adjacent, 
low,  and  inconspicuous,  1.5  mm.  from  the  anterior  end.  Lon.  8.5,  alt. 
5.0,  diam.  4.0  mm. 

MULINIA  MINOR,  Whitfield! 

Bangiat  (Perissodon)  minoVf  Whitfirld,  Moll,  and  Crast.  of  the  Miocene  form 
of  N.  J.,  p.  84,  pi.  15,  ftgH.  4-6  [in  press] ;  not  of  Conrad. 

Miocene  marl  of  Shiloh,  N.  J.,  Burns. 

This  species  doubtfully  referred  to  Conrad's  R.  minor  [=  G.  clath- 
rodan,  jr.],  and  well  figured  by  Prof.  Whitfield,  is  a  young  Mulinia 
allied  to  M.  lateraliM,  but  too  young  to  identify.  The  type  is  in  the  col- 
lection of  the  National  Museum.  Only  one  specimen  was  obtained  by 
Mr.  Burns. 
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SPISULAf  PARVA,  Petit. 

Gnaihodon  parvum,  Petit,  Journ.  de  Conchyl.,  iv,  p.  358,  pi.  13,  tigs.  9-10, 1853.— 

Reevk,  Conch.  Icon.,  xix,  Gnatkodonf  fig.  6,  1873. 
JRangia parva,  Adams,  Gen.  Rec.  Moll.,  ii,  p.  380, 1858. — Conrad,  Proo.  Acad.  Nat. 

Sci.  Phila.  for  1860,  p.  232;  Am.  Journ.  Conch.,  in,  Suppl.,  p.  30,  1868. 
Macira  rostrata,  Reeve,  Conch.  Icon.,  viii,  Mon.  Mactra,  Pl.  xix,  fig.  104,  1854; 

not  of  Philippi.  Zeitschr.  Mai.,  1848,  p.  152,  nor  of  Spenolkr,  1802. 

Brisbane  River,  Moreton  Bay,  Australia,  Petit. 

Specimens  of  Petit's  shell  in  the  National  Mnsenm  received  from  H. 
Cuming  were  named  by  the  latter  Mactra  rontrata^  Spengler.  Spengler 
cites  for  a  figure  of  his  species  the  Conchylien  Cabinet,  vol.  12,  tab.  242, 
fig.  4197,  but  there  is  no  such  plate  or  figure  in  the  volume  referred  to, 
though  he  may  have,  had  proofs  of  a  plate  which  never  was  published. 
His  species  is  quite  distinct,  but  Eeeve  has  figured  our  shell,  as  iden- 
tified by  Cuming,  under  Spengler's  name.  The  shell  is  a  Spiaula^  the 
ligament  being  externally  visible,  though  partly  inserted  in  the  carti- 
lage pit.  The  laterals  are  very  sharply  striated.  In  the  specimen 
received  from  Cuming  the  lateral  teeth  proper  are  in  the  left  valve. 

ISOCARDIAf  TENUIDENS,  Whitfield. 

Gnathodonf  tenuidenSf  Whitfield,  Lam.  Raritan  Clays,  p.  27,  pl.  11,  figs.  7-10, 
1885. 

This  species  is  only  known  as  an  internal  cast  from  the  Cretaceous 
beds  known  as  the  Plastic  Clays  of  New  Jersey.  It  is  a  thin-shelled 
salt  water  bivalve,  having  much  the  appearance  of  an  Isocardia.  It 
wa«  but  doubtfully  referred  to  the  genus  Onathodon  by  Whitfield,  and 
I  believe  it  should  be  referred  to  the  Isocardiidce.  It  has  nothing  but 
the  prominent  and  distant  beaks  to  connect  it  with  Onathodon. 

EXPLANATION  OF  PLATE  VII. 

Fig.  1.  Gnaihodon  euneatwif  Gray,  exterior  of  adnlt  specimen  60  mm.  long.  Mas. 
Reg.  No.  60793,  p.  93. 

Fig.  2.  Gnaihodon  mendicusj  Gould,  interior  of  specimen  23.5  mm.  long.  Mas.  Reg. 
No.  103899,  p.  98. 

Fig.  3.  Gnaihodon  flexuoaus,  Conrad,  exterior  of  an  adult  specimen  43  mm.  long. 
Mas.  Reg.  No.  6134,  p.  98. 

Fig.  4.  Gnaihodon  Leconteif  Conrad,  one  of  the  typical  specimens,  the  hinge  some- 
what weatherworn,  length  22  mm.    Mus.  Reg.  No.  6833,  p.  96. 

Fig.  5.  Gnaihodon  flexuo8U8  var.  PetiiianuSf  Dall,  from  the  typical  specimen  36.5  mm. 
long.    Mas.  Reg.  No.  57668a.  p.  99. 

Fig.  6.  Gnaihodon  flexuosiis,  Conrad,  interior,  the  shell  a  little  worn,  the  same  speci- 
men is  ligtired  at  fig.  3 ;  p  98. 

Fig.  7.  Gnaihodon  Johnaoni,  Dall,  typo  specimen  17.5  mm.  long.  Mus.  Reg.  No. 
107033,  p.  96. 

Fig.  8.  Gnaihodon  cnneatua  var.  nasuiuSy  Dall,  interior  of  type  specimen  34  mm.  long, 
Mus.  Reg.  No.  106988,  p.  94. 

Fig.  9.  Gnaihodon  claihrodony  Conrad  (em.),  interior  of  specimen  40  mm.  long,  from 
the  Croatan  beds.  Pliocene  of  North  Carolina.    Mus.  Reg.  No.  112296,  p.  95. 

Fig  10  GnatAodon  cuneatiM,  Gray,  interior  of  valve  60  mm.  long.  Mas.  Reg.  No. 
60793,  p.  93. 
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ON  THE  NOMENCLATURE  AND  CHARACTERISTICS  OF 
THE  LAMPREYS. 


By  Theodore  Gill,  m.  d.,  ph.  d. 


In  1870,  Dr.  Giinther  took  up  the  name  Petromyzon  branchialis  for 
what  was  before  generally  called  P,  planeri.  In  1882,  assuming  the 
correctness  of  that  determination  and  that  there  were  good  reasons  for 
the  identification,  I  accepted  it  and  also  the  name  Ammoceetes^  based  on 
the  P.  branchialiSy  for  the  genus  called  Lampetra  by  Gray.  It  was  with 
much  reluctance  that  I  took  such  a  step,  and  only  in  deference  to  the 
rules  of  nomenclature  regulating  such  cases,  common  among  the  aca- 
lephs,  especially  the  hydroids,  but  rare  among  vertebrates.  The  reluc- 
tance to  adopt  the  name  Ammoccetes  with  this  new  range  has,  I  am  sure, 
been  shared  by  many  others,  and  expression  has  lately  been  given  to 
it  by  Prof.  Gage  in  his  valuable  memoir  on  "The  Lake  and  Brook 
Lampreys  of  New  York"  (Wilder  book,  p.  437).  Prof.  Gage's  own 
researches  appear  to  furnish  a  perfectly  legitimate  way  out  of  the 
dilemma. 

According  to  Prof.  Gage  (op.  cit.,  p.  456),  "up  to  the  present  time 
there  has  been  no  way  discovered  of  distinguishing  the  larva)  of  the 
lake  and  of  the  brook  lamprey.  As  the  two  species  occupy  the  same 
spawning  ground  and  sometimes  spawn  in  the  same  nest  great  care  is 
necessary  in  order  not  to  confuse  the  two.  After  the  larvae  leave  the 
nest  they  apparently  go  to  the  same  sand  bed."* 


•The  after  life  of  the  species  is,  however,  quite  different. 

"The  brook  lamprey  does  not  apparently  increase  in  length  after  transformation, 
for  many  of  the  transformed  ones  at  the  spawning  season  are  of  less  size  than  the 
jnst  transformed  ones." 

"  The  lake  lamprey  upon  transforming  is  only  about  one-half  to  one-fourth  the 
length  and  probably  not  one-tenth  bulk  of  the  spawning  ones.*'  ((^age,  op,  ci7.,  pp. 
452,  453.) 

A  lamprey  half  the  length  of  another  would  equal  an  eighth  of  the  bulk,  and  one 
a  fourth  the  length  would  only  reach  one-sixty-fourth  the  bulk,  if  the  proportions 
corresponded. 
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As  Prof.  Gage  bad  unusual  opportunities  for  investigation,  and 
"since  1875  lost  no  opportunity  of  studying  the  lampreys  at  all  stages 
of  life"  [op.  city  p.  423),  liis  conclusions  are  especially  valuable,  and 
may  be  safely  used  in  a  reconsideration  of  the  question  of  nomencla- 
ture. 

Why  has  Ammocodtes  hranchialiSj  then,  been  identified  specifically 
with  Fetromyzonplanerij  thus  necessitating  the  restoration  of  the  former 
name? 

AMMCECETES  COMMON  TO  ALL  ARCTOG^AN  LAMPREYS. 

The  memorable  researches  of  Dr.  August  Miiller,  resulting  in  the 
discovery  that  an  Ammoccetes  was  simply  a  larva  of  a  lamprey,  hap- 
pened to  be  conducted  where  the  Petromyzon  planeri  was  the  species  at 
hand,  and,  inasmuch  as  the  larvae  in  his  possession  developed  into 
Petromyzon  planeri,  the  identification  was  correct.  The  mistake  (if  it 
can  be  considered  as  such)  was  in  assuming  that  every  Ammoccetes  wss 
a  larval  Petromyzon  planeri,  and  that  the  Ammoccetes  or  P.  hranehialis 
of  Linn6  wsl»  specifically  identical  with  P.  planeri  and  with  that  alone. 

It  now  appears  that  what  would  be  determinable  as  an  Ammoccetes 
hranehialis  may  be  the  larva  of  any  arctogasan  lamprey,  inasmuch  as 
the  lake  lamprey  (Petromyzon  marinus  var.)  and  brook  lamprey  {Lam- 
petra  sp.*)  are  most  distinct  from  each  other.  Inasmuch  also  as  the  sea 
lamprey  {Petromyzon  marinus)  ascends  fresh-water  streams  to  breed, 
there  was  no  reason  for  identifying  P.  hranehialis  with  one  rather  than 
another  species,  the  definition  applying  to  one  as  well  as  to  another,  and 
doubtless  the  larvae  of  the  three  European  species  (P.  marinus,  P.  fluvia- 
tiliSj  and  P.  planeri)  have  been  frequently,  if  not  habitually,  confused. 
It  follows,  therefore,  that  P.  hranehialis  {Linii6)  and  Ammoccetes  are 
generic  rather  than  specific  synonyms  and  should  be  so  treated.  The 
name  Lampetra  may  be,  consequently,  revived  for  the  fresh- water 
lampreys  of  Europe  and  eastern  America  and  the  synonymy  digested 
as  follows. 

SYNONYMY. 

Genus  PETROMYZON. 

<  Petromyzon y  Linn^US,  Syst.  Nat.,  ed.  10.,  v.  1,  p.  230,  1758. 

<  Petromyzon,  (Dum^Jiril)  Cuvier,  Rt^gne  Animal,  t.  2,  p.  118,  1817. 

<  Ammoccptesy  (Dum^.ril)  Cuvier,  K(>gne  Animal  [1«  ^d.],  t.  2,  p.  119, 1817  (based 

on  larval  form). 
=  Petromyzon,  Gray,  Proc.  Zool.  See.  London,  pt.  19,  pp.  235, 236;  List  Specimens 

Fish  Brit.  Mus.,  pt.  1,  p.  137,  pi.  1,  f.  1  (mouth),  1851. 
=:  Lampetra,  Malm,  Forhandl.  Skand.  Naturf.,  8.  mode,  p.  580,  1860. 

<  Petromyzon,  GDnther,  Cat.  Fishes  Brit.  Mns.,  v.  8,  p.  500,  1870. 


*  The  specific  identity  of  either  the  European  Lampetra  planeri  or  L.  flut^iaiilis  with 
an  American  species  is  very  doubtful  and  at  least  requires  verification. 
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Genus  LAMPETRA. 

^^  Lampreda,  Rafinesqub,  Analyse  de  la  Nature,  p.  94  (without  description  or 
typonym),  1815. 

f  f  Pricu8j  Rafinesquk,  Analyse  de  la  Nature,  p.  94  (without  de8cri])tion  or  typo- 
nym), 1815. 

=  Lampetra,  Gray,  Proc.  Zool.  Soc.  London,  pt.  19,  pp.  235, 237, 1851 ;  List  Speci- 
mens Fish  Brit.  Mus.,  pt.  1,  pp.  137, 140,  pi.  1,  f.  2  (mouth) 
1851. 

f  Scolecosoma,  Girard,  Expl.  and  Surveys  for  R.  R.  Route  to  Pacific  Oc,  v.  10. 
Fishes,  p.  384,  1858  (based  on  larval  form). 

=  Peiromyzotiy  Malm,  Forhandl.  Skand.  Naturf.,8.  mode,  p.  580,  1860. 

—  AmmoccRtes,  Gill,  Proc.  U.  S.  Nat.  Mus.,  v.  5,  p.  523,  1883. 

Petromyzon  sp.  auct.  pi. 

Ichihyomyzon  sp.*,  Girard. 

FAMILIES. 

In  1870  Dr.  Giinther  united  the  genera  Cara-gola  and  Mordwt^a  of 
Gray,  the  former  of  which  was  based  on  specimens  with  th^lateral 
corneous  lamellae  preserved,  while  the  latter  was  fwi»4€4^f*:f specimen 
in  which  they  were  lost  and  only  exhibiting  a  single  papiUary  prom- 
inence for  each.  For  the  combination  he  prefered  the  second  name  of 
Gray  (Mordacia)^  based  on  a  mutilated  individual.  In  1882  I  used  in 
preference  the  first  name  {Caragola)^  based  on  a  perfect  individual.  I 
have  since  been  led  to  believe  that  the  precedence  of  one  name  by  such 
a  little  margin  as  Caratjola  has  over  Mordaeia  has  no  value,  and  that 
aptness  of  diagnosis,  however  desirable,  is  not  necessary  to  secure  prior- 
ity, and  I  have  therefore  followed  Dr.  Giinther  in  accepting  the  name 
MordcLcia  instead  of  Caragola.  1  have  also  deemed  it  proper  to  elevate 
the  subfamily  Garagolince  to  family  rank,  and  named  it  Mordaciidce. 
Eeferences  follow. 

Family  Mordaciid^^:. 

=  Caragolincsy  Gill,  Proc.  U.  S.  Nat.  Mus.,  v.  5,  p.  524,  1882. 
=  Mardaoiido',  Gill,  Mem.  Nat.  Acad.  Sc,  v.  6,  p.  129,  1893. 
Peiromyzontido!  pt.,  auct.  pL 

Hyperoartia  with  two  distant  lateral  tuberculigerous  laminae  devel- 
oped from  the  upper  arch  of  the  annular  cartilage. 

The  only  known  genus  is  Mordaeia, 

With  this  is  to  be  contrasted  the  family  Petromyzonidce  as  thus 
restricted,  viz : 

Family  Pbtbomyzonid^. 

<  PetromyzoniidiB,  Gill,  Proc.  U.  8.  Nat.  Mus.,  v.  5,  p.  521, 1882.     (Full  syn. given.) 
=  Petromyzontida,  Gill,  Mem.  Nat.  Acad.  Sc,  v.  6,  p.  129, 1893. 

Hyperoartia  with  a  single  median  tuberculigerous  suproral  lamina 
developed  from  the  upper  arch  of  the  annular  cartilage. 

It  behooves  those  who  may  object  to  these  families  to  consider  why 
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the  character  used  to  distinguish  them  is  not  of  equal  value  with  the 
union  or  separation  of  lower  pharyngeal  bones  and  like  modifications 
generally  used. 

ORTHOGRAPHY. 

In  common  with  almost  all  other  zoologists,  I  have  used  the  name 
Fetromyzontidce  for  the  lampreys.  It  only  lately  occurred  to  me  that 
the  form  was  a  suspicious  one  at  least,  and,  on  investigation,  I  have  been 
obliged  to  believe  that  it  was  due  to  a  false  analogy.  Certainly  the 
analogous  Greek  word  fiu^tov  has  fiu^wvuq  in  the  genitive,  and  the  cor- 
responding Latin  equivalents  are  myxon  and  myxonis.  The  first  to 
use  the  form  Fetromyzontidce  appears  to  have  Deen  Prof.  Agassiz,  in 
1850,  in  Lake  Superior  (p.  249),  and  the  Edinburg  New  Philosophical 
Journal  (V.  49,  p.  242).  It  is  probable  that  he  was  led  to'this  form, 
without  sufficient  reflection,  by  being  misled  by  analogy  with  words 
ending  in  — odon  {TetrcLodon^  Diodon,  etc.).  -  Bonaparte  had  long  before 
given  the ^etter  form,  Fetromyzofiidce,  and  this  should  be  revived. 

EXOMEGAS. 

The  genus  Exomegas^  proposed  in  1882  (Proc.  U.  S.  Nat.  Mus.,  v.  5,  p. 
524)  for  the  Petromyzon  macrostomus  of  Burmeister,  has  been  justified  by 
the  recent  publication  of  a  memoir  on  the  species  by  Dr.  0.  Berg,*  who 
has,  however,  referred  it  to  the  genus  Oeotria,  I  have  recently  called 
attention  in  Science  for  January  19,  1894  (v.  23,  p.  30,  "A  South 
American  lamprey"),  to  certain  discrepancies  between  the  description 
and  figure  and  the  iulvisability  of  reexamining  the  animal. 

A  detailed  comparison  of  the  contrasting  skeletal  peculiarities  of 
Petromyzon  and  Lampetra  is  very  much  needed.  It  may  be  hoped  that 
Prof.  Gage  will  extend  his  investigations  and  give  us  the  requisite 
information. 


*Anale8  del  Maseo  de  la  Plata  [etc.].    Seccion  zoologica  I.  Geotria  macrostoma 
(Burm.)  Berg  y  Thalassophryne  raontevideasio  Berg.— Buenos  Aires— 1893. 
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THE    NOMENCLATURE   OF  THE  MYLIOBATID^   OR  AfiTO- 

BATID^. 


By  Theodore  Gill,  m.  d.,  ph.  d. 


In  1888,  President  Jordan  proposed,  for  very  plausible  reasons,  to 
revive  Blainville's  name  Aetohatus  (used  in  the  form  Aetobatis)  for  the 
genus  long  known  as  Myliohatis,  *  I.  hastily  followed  him  and  have 
repented  at  leisure.    My  reasons  for  now  dissenting  are  as  follows: 

AfiTOBATUS. 

BlainviUe,  in  1816,  published  a  new  scheme  for  the  classification  of 
the  '^  Selaca"  or  Plagiostomes  (which  he  had  studied  with  Mr.  Prevost) 
and  divided  them  into  three  genera  or  families:  ^'I.  Gen.  aut  Fam. 
Raia;''  "II.  Genus  aut  Fam.  Squatina,"  and  "III.  Genus  aut  Fam. 
Squalus.''  The  rays  were  subdivided  into*  7  groups  bearing  generic 
names:  Dasyhatus  \^RaiidcB\y  Trygonobaius  \=:D(i8yhatidce  without 
Urolaphtis],  Aetohatus  [^Myliohatidce],  Dicerohatus  [=^Mantid4B]j  Leio- 
batu8\  [=  Urolophus]y  Narcobatus\=iTorpedinid€e]j  Bhinobatua  [^Rhino- 
batidce]j  and  Priiftpbatu8[=Pri8tulcd+Pristiophorid(jB]. 

BlainviUe  gave  a  full  and  excellent  diagnosis  of  Aetobatvs,  and 
included  "  11  nominal  species  of  Myliobatids  in  the  genus.  They  were 
as  follows:!  Yulgaris  (M.  aquila^);  Obtusus  (?);  Flagellum  (Ae.  flagel- 
lum) ;    Lobatus  ( Rhinoptera f ) ;  Sinensis  ( ?) ;  Nichofii  (M.  Nieuhofii) ;  Fili- 


*  President  Jordan  was  perfectly  logical  in  his  conclusions.  Aetohaiu$  was  prior 
to  MyliobaiU  and  covered  exactly  the  same  group.  Remepibering  this,  but  not  having 
Blainville's  memoir  on  hand  at  the  time,  temporarily  forgetting  the  entire  course 
of  reasoning  which  had  previously  influenced  me  (herewith  outlined),  and  fearing 
that  prejudice  in  favor  of  accepted  usage  might  have  unduly  prevailed  in  my  mind, 
I  noted  the  change,  intending  to  consult  Blainville's  papers  before  publication,  but 
the  work  could  not  then  be  found.  The  only  reason  why  Aetobatus  had  not  been 
revived  before  was  because  it  was  supposed  to  be  subsequent  to  MyliobaitB,  {See 
Oray's  List,  p.  128,  and  synonymy,  where  Myliobaiia  is  erroneously  attributed  to 
'*Dum.  Zool.  Anal..  1806.") 

iLeiobatus  BI.  was  anticipated  by  Leiobatua  Raf.  (Car.,  p.  16,  1810)  =Rhinobatu», 

tThe  initial  capitals  are  repeated  from  Blainville's  memoir. 
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caudatns  (?);  Hamatus  (?);  Ocellatus  {Ae,  narinarif);  Narinari  {Ae. 
narinari) ;  For8teri( !) 

The  only  species  of  this  list  that  can  be  certainly  identified  by  name  is 
the  narinarij  the  type  of  the  Miillerian  genus  Aetobatis.  By  assum- 
ing that  Nichofii  is  a  misprint  for  Nieuhofiij  we  are  led  to  another  prob- 
able identification.  The  other  specific  names  are  new  and  can  only 
be  guessed  at;  the  results  of  such  guesses  are  given  in  brackets  after 
•the  several  names,  when  there  are  good  grounds  for  guessing.  But 
the  genus  must  be  determined  by  the  known  species  named  and  those 
belong  only  to  the  genus  Aetobatis,  M.  &  H. 

MYLIOBATIS. 

Cuvier  in  1817,  adopted  from  manuscript  of  Dum^ril  the  name 
Myliobatis  for  the  same  group  called  by  Blainville  Aetobatns.  In  this 
course  he  was  followed  by  almost  all  succeeding  naturalists. 

GENERA  OF  MYLIOBATIDES. 

Miiller  and  Henle  in  1838  distributed  the  species  combined  under  the 
names  Aetobatus  or  Myliobatis  into  three  genera,  Myliobatis^  Aetobatis, 
and  Rhinoptera  (Cuv.,  1829).  They  ascribed  to  themselves  the  name 
Aetobatis.    This  arrangement  was  generally  adopted  by  later  writers. 

AGASSIZ'S  VIEWS. 

Agassiz  in  1843  (Poiss.  Fos.,  iii,  p.  325),  took  the  correct  view  of 
nomenclature  in  the  following  passage: 

2",  Du  genre  Aetobatis  M.  et  H, 

M.  de  Blainville  d^signasous  le  noin  g<^D<^rique,  d* Aetobatis  rensemble  des  Mourines 
connaes  ^  l'6poque  od  il  publiait  sou  ouvrage.  Ce  genre  n^^tait  done  alors  qu'nn 
simple  synonyme  du  genre  Myliobates  de  M.  Dumdril. "  Plus  tard  MM.  Miiller  et  Henle 
Bubdivis^reut  ce  gronpe  en  plnsieurs  genres,  il  couserverent  le  nom  Myliobates  an 
genre  dont  le  Raja  aquila  des  auteurs  pent  6tre  con8id^T6  comnie  le  type,  et  ils  re- 
streignirent  le  nom  de  Aetobatis  au  genre  dont  le  Narinari  de  Margraf  est  Tesp^ce 
la  plus  anciennement  connue. 

This,  it  seems  to  me,  is  a  perfectly  legitimate  view  and  use  of  the 
two  names.  Both  names,  Aetobatus  and  Myliobatis,  might  have  been 
retained  for  different  sections  of  the  old  genus,  if  no  other  considerations 
had  forbidden.  Both  of  those  names,  however,  as  President  Jordan  has 
reminded  me,  were  anticipated  by  a  name  given  by  Rafinesque  in  1810. 

CEPHALEUTHERUS. 

Rafinesque,  in  his  ^^Indice  dUttiologia  Siciliana,^  has  a  genus  Cepha- 
leutherus  interposed  between  his  Mobula  (ssCephaloptera  Dum.)  and 
Uroxis  (Trygon  auct.),  which,  according  to  Dr.  Jordan,  is  a  Myliobatis. 


*  A  less  equivocal  expression  wonld  be  that  Myliobatis  was  a  synonym  of  Aetobatis 
since  the  former  name  (1817)  was  sabsequent  to  the  latter  (1816). 
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It  is  not,  however,  mentioned  by  Doderlein  in  bis  very  full  synonyms  of 
the  Myliohaiids  of  the  Mediterranean,  and  the  book  in  question  cannot 
be  found.  While  I  have  little  doubt  that  Dr.  Jordan  is  correct  in  his 
identification  and  that  the  name  Cephaleutheru8  should  be  taken  for 
Myliobatis,  I  defer  doing  so  until  I  am  able  to  consult  the  Indice  or  a 
copy  of  it.  Meanwhile  I  retain  the  name  Myliobatia^  but  adopt  for  the 
family  Aetohatidce. 

SYNONYMY. 

The  principal  synonyms  of  the  family  and  its  primary  divisions  are 
as  follows : 

Family  AiiTOB  A  t  id^:. 

=Myliobatid€8,  MOllkr  «&  Hbnle,  Syst.  hcsclireib.  Plagiostonien,  p.  176, 1841. 
=Myliohatida',  Adams,  Man.  Nat.  Hist.,  p.  87,  1854. 
=Myliobatid(e,  Richardson,  Encycl.  Brit.,  8.  ed.,  v.  12,  p.  328,  1856. 
=Myliobatoidei,  Blekker,  Enuin.  Sp.  Piscium  Archipel.  ludiro,  p.  xiii,  1859. 
=Myliobatoida,  Gill,  Cat.  Fishes  E.  Coast  N.  America,  p.  62,  1860. 
=Myliobatide8,  A.  Dum6ril,  Hist.  Nat.  Pois8.,v.  1,  pp.  469,  631,  1865. 
<Myliobaiid(ey  GCnthkr,  Cat.  Fishes  Brit.  Mus.,  v.  8,  pp.  435,  488,  1870. 
szMyliobatWy  Fitzinger,  Sitzungsber.  K.  Akad.  der  Wissensch.  (Wien),  B.  67, 

1.  Abth.,  p.  57,  1873. 
=Aetobatida!f  Jordan,  Man.  Vert.  An.  N.  U.  S.,  5.  ed.,  p.  22,  1888. 
^RajidcB  gen.  or  siibf.  early  authors. 

Subfamily  Myliobatin^:. 

<^Myliobatini,  Bonaparte,  Nnovi  Annali  delle  Sci.  Nat.,  t.  2,  p.  130, 1838;  t.4,p. 

182,  1840. 
<^Myliobatinaj  Gray,  Lint  Fish  B.  M.,  part  1,  p.  127,  1851. 
=Myliobatincef  Agassiz,  Proc.  Boston  Soc.  Nat.  HiHt.,  v.  6,  \k  385,  1861. 
=MyHobatina:f  Gill,  Ann.  Lye.  Nat.  Hist.  New  York,  v.  8,  i».  136,  1865. 
<^Myliobatinaf  GCnther,  Cat.  Fishes  Brit.  Mus.,  v.  8,  pi».  43.*),  488,  1870. 
z=Cepkaleutkerinaf,  Jordan,  Mss. 

GennM  MYLIOBATIS. 

=Cephaleutheru$f  Kafinesquk,  Ind.  Ittiol.  Sic,  p.  — ,  1810.     (VUlo.  JordHu  Mas.) 
<^MyHobati$,  (DiiM^RiL)  Cuvier,  R^gne  Animal,  v.  2,  ji.  137,  1817. 
=MyUobati8,  MOller  &  Henle,  Mag.  Nat.  Hist.,  v.  2,  p.  90,  1838. 
=MyliobaHa,  MCller  &  Henle,  System.  Beschreib.  Plagio8t<iraon,  i».  176,  1841. 
<Holorhinu8,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  v.  14,  p.  331, 1862.     [Holorhinua 

may  hereafter  bo  restored  to  generic  rank,  and  is  at  least  a 

good  subgenus.] 
=MyUobati8,  (iiLL,  Ann.  Lye.  Nat.  Hist.  New  York,  v.  8,  pp.  136,  137,  1865. 
=zA€iobatis,  Jordan,  Man.  Vert.  An.  N.  U.  S.,  5  ed.,  p.  23,  1888. 
Aetobatu8  sp.,  Blainville. 

Subfamily  AKTOBATIN^. 

=Aetobatina',  AciAt^Hiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  6,  p.  385,  1861. 
—Aetobaiino!,  Gill,  Ann.  Lye.  Nat.  Hist.  New  York,  v.  8,  pp.  135, 136,  1865. 
Myliobaiina  gen.  And,  pJ. 
Proc.  N.  M.  94 8 
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Genus  AKTOBATIS. 

<C^A'eiohaiu8f  Blainville,  Journal  de  Physique,  t.  83,  p.  262,  1816. 
=Aeiohati8,  MOllkk  &  Henle,  Mag.  Nat.  Hist.,  v.  2,  p.  90,  1838. 
<^Ztfgobat€8,  Agassiz,  Rech.  Poiss.  Foss.,  v.  3,  p.  328,  1843. 
:^Stoa8odon,  Cantok,  Cat.  Malayan  Fish.^  p.  434,  1850. 
<C^GoniobaiiSf  Agassiz,  Proc.  Boston  Soc.  Nat.  Hist.,  v.  6,  p.  385,  1861. 
Myliohatifi  sp.,  DumI^.ril,  etc. 

OKIGINAL  DIAGNOSIS  OF  AETOBATUS. 

As  the  works  iu  which  Blainville  published  his  descriptions  of  Aeto- 
batvs  are  inaccessible  to  many  investigators,  the  description  published 
in  the  Journal  de  Physique  (vol.  83,  p.  263, 1816)  is  here  reproduced. 

3^  ,  Aeiobaius  aut  li.  Aquiloi. 

Car.  Corp.  cum  P.  P.  ^quilm  formi;  Capite  crasso  non  rostrato,  appendice  simplici 
antic^  instructo;  Oculis  lateralibus;  Dentibus  latis,  lajvibus,  polygonis,  coalitis, 
palatiuis;  P.  P.  acutis,  margine  autico  convexo,  postico  concavo;  P.  V.  ut  in 
prsecedente  [Irygonobattis] }  P.  S.  unica  ad  radicem  caud.  ssep^  longissinia*,  flag- 
elliformis,  aculeo  serrato  armatH5,  extremitate  impennis. 

Spec.  Vulgaris;  Obtusus:  Flagellum;  Lobatus;  Sinensis;  Nichotii;  Filicaudatus; 
Hamatus;  Ocellatus,  Narinari^  Forsteri. 
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THE  NOMENCLATUKB   OF  THE  FAMILY    PCECILIID.^]    OR 
CYPRINODONTID^. 


By  Theodoue  Gill,  m.  d.,  ph.  d. 


In  my  "Families  and  Subfamilies  of  Fishes"  (1893,  No.  133)  I  have 
adopted  Pceciliidce  instead  of  Cyprinodontidce  for  the  family  at  present 
generally  known  by  the  latter  name. 

It  is  quite  true  that  Prof.  Agassiz  was  the  ftrst  to  recognize  the  fam- 
ily so  called,  but  he  simply  gave  the  plural  form  of  Cyprinodon,  and 
not  a  name  with  the  patronymic  suffix  now  almost  universally  used  to 
denote  families,  and  he  did  not  define  it,  but  simply  gave  it  to  the 
residuum  left  after  defining  the  Cyprini.  Little  later  Bonaparte  gave 
a  regular  family  name  {Pcecilidce)  derived  from  the  earliest  established 
name  of  a  genus  of  the  family  and  that  name  was  several  times  employed 
by  him  and  others  while  the  name  Cyprinodontes  remained  in  abeyance; 
he  also  regularly  defined  it.  The  first  regular  use  of  the  latter  name 
with  a  patronymic  suffix  {Cyprinodontidce)  was  by  Sir  John  Richardson 
in  1856. 

Another  objection  to  the  name  Cyprinodontidce  which  may  reconcile 
us  to  its  abandonment  is  that  it  expresses  a  taxouomic  falsehood  and 
is  even  now  constantly  misleading  persons.  In  the  part  of  the  great 
"New  English  Dictionary,"  lately  published  (v.  !i, p.  1306),  a  " Gyprino- 
dont^  is  defined  as  "a  malacopterygious  fish  of  the  family  Cyprinodont- 
idw^  of  which  the  typical  genus  is  Cyprinodon;  they  diff'er  from  the 
Cyprinids  in  having  the  jaws  more  projecting  and  toothed."  In  the 
recent  manual  of  Moreau  (1892,  p.  479),  the  "  Oyprinodontides"  and 
"  Cyprinides  "  are  api)roximated  in  an  analytical  table  and  simply  con- 
trasted on  account  of  the  presence  of  jaw  teeth  ("machoiresdent^es") 
in  the  former  and  the  absence  (machoires  "  non  dentees")  in  the  latter. 
It  certainly  is  time  for  trained  ichthyologists  to  have  learned  that  there 
is  no  affinity  between  the  two  types,  and  that  they  differ  so  radically  in 
all  essential  features  of  organization  that  they  should  be  referred  to 
different  orders.  Yet  Valenciennes,  in  the  penultimate  volume  of  his 
great  work  (Hist.  IN'at.  Poiss.,  xxi,  p.  455),  attempted  to  justify  the 
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retention  of  the  Cyprinodonts  in  the  same  family  with  the  Cyi>rinids 
and  their  natural  allies!  The  Cyprinodonts  or  Pceciliids  are  really 
related  to  the  Esocids  and  Umbrids,  and  to  them  they  should  be  approx- 
imated in  the  suborder  Haplomi. 

The  chief  synonymy  of  the  family  and  the  type  containing  subfamily 
is  given  in  the  following  summary,  from  which  the  usage  of  various 
naturalists  may  be  learned : 

Family  P  (K  c  i  l  1 1 1)  a:  , 

=  CyprinodonteSf  Agassiz,  Mem.  Soc.  d'Hist.  Nat.  de  Neuchatel,  1. 1,  p.  35,  1834; 

Poiss.  Fo8S.,  V.  5,  pt.  1,  p.  12,  pt.  2,  p.  47. 
=  Pa'cUidiVf  BoNAPAKTK,  Nuovi  Annali  delle  Sci.  Nat.,  t.  2,  p.  132,  1838;  t.  4,  p. 

194,  1840. 
=  Pa!cilidK,  Bonaparte,  Trans.  Liim.  Soc,  v.  18,  p.  299,  1840-'41. 
=  PwcilidiVj  Bonaparte,  Cat.  Met.  Pesci  Europe!,  p.  5,  1846. 
=  Cijpr%nodonteHy  MCller,  Archiv  Naturgcscli.,^.     Jahrg.,  B.  1,  p.  320,  18'43. 
^  Anablepido!,  Apams,  Mau.  Nat.  Hist.,  p.  107, 1854. 
>  PwciliidfBj  Adams,  Man.  Nat.  Hist.,  p.  107,  1854. 

<  CyprinodontidiKi  Kiciiardson,  Euoyl.  Brit.,  v.  12,  p.  252,  1856.     (Includes  also 

Diplopterus  {-^ Luciocephalus)  and  VandeUia.) 
=^  Cyprinodontidiej  Girard,  Expl.  and  Surv.  for  R.  R.  Route  to  Pacific  Oc,  v.  10, 
Fishes,  p.  302,  1858. 

<  Cyprinodontoidelf  Blerkkr,  Euum.  Sp.  Pisciuin  Archipel.  ludico,  p.  xxix,  1859. 

—  (-yprinodontideef  GCntiier,  Cat  Fishes,  Brit.  Mus,,  v.  6,  p.  299,  1866. 
=  Cyprinodontidce,  Cope,  Proc.  Am.  Assoc.  Adv.  Sci.,  v.  20,  p.  333,  1872. 

=z  Cyprinodontea,  Fitzinger,  Sitzb.  K.  Akad.  der   Wi88ensch.,^Wien),   B.  67. 

1.  Abth.,  p.  38,  1873. 
=  Paciliida!,  Gill,  Mem.  Nat.  Acad.  8c.,  v.  6,  No.  133,  1893. 
CyprinoidcB  gen.,  Cuvier,  Dumkril  (1856),  et  al. 

Subfamily  P a: c ii. ii n vK. 

<Pat't/im,  Bonaparte,  Nuovi  Annali  dello  Sci.  Nat.,  t.  2,  p.  132,  1838;  t.  4,  p. 
195,  1840. 

<  Paciliniy  Bonaparte,  Trans.  Linn.  Soc,  v.  18,  p.  299,  1810-'41. 

<  Piecilimv,  Swainson,  Nat.  Hist,  and  Class.  Fishes,  et<'.,  v.  2,  ])p.  190,  311,  1839. 

<  Pa'ciliinif  Bonaparte,  Cat.  Met.  Pesci  Eur.,  p.  5,  1816. 

—  Cyprinodontidtii  UmnopkogcBf  GCntwer,  Cat.  Fishes  B.  M.,  v.  6,  ]ip.  300,339, 1866. 
^Pieciliinw,  Jordan  &  Gilbert,  Syu.  Fishes  N.  Am.,  p.  327,  1882. 
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THE   DIFFERENTIAL  CHARACTERS  OF  THE  SALMONID^ 
AND  THYMALLID^^]. 


By  Theodork  Gill,  M.  I).,  Ph.  D. 


In  1885  the  name  ThymalUdxc  was  published,  but  without  definition. 
I  have  on  several  occasions  been  requested  to  give  the  distinctive  char- 
acters of  the  family,  and  have  done  so  orally.  A  detailed  exposition 
has  been  postponed  in  the  hope  that  I  might  be  able  to  study  the  anat- 
omy of  the  related  forms.  As  no  immediate  prospect  of  doing  so  is 
offered,  however,  I  submit  diagnoses  of  the  Salmonidw  as  now  restricted 
and  the  ThymalUda', 

In  1871  Prof.  Cope,  in  his  system  of  teleostomous  fishes,  named  as 
families  of  his-order  of  Isospondyli^  among  others,  the  fiimilies  Salmomdce 
and  Coregonidce.  The  Isospondyli  with  a  diphycercal  tail  and  "basis 
cranii  double"  are  divided  among  those  with  "(«)  parietals  united,'' 
and  ^'(aa)  parietals  separated  by  supraoccipital."  The  former  (a) 
include  the  Hyodotitkhe,  AlbtiUdw^  Elopida^,  A  ulopidw,  (JoRBi^o^iryjE, 
Lutodirid(e,  Sauridre^  and  Oonorhynchidev ;  the  latter  {aa)  compose  the 
Alepocephalidw,  Salmoiiid^,  Chirocentridw,  and  Clupeidw. 

I  at  first  adopted  the  Salmonidce  and  Coregonidw  in  my  Arrangement 
of  families,  but,  on  examination  of  a  skull  of  Coregonus  shortly  before 
receiving  proofs  of  that  article,  found  that  it  did  not  have  the  "parietals 
united,"  but  "separated  by  supraoccipital,"  and  thus  agreed  with  the 
salmonids.  I  consequently  replaced  the  name  Goregonidee  by  Micros- 
tomidcB,  but  the  printers  retained  the  reference  to  Coregonidce  of  Cope. 

As  thus  intimated,  the  true  Coregoni  have  the  same  relations  of  the 
supraoccipital,  parietals  and  frontals  to  each  other  as  the  typical  sal- 
monids, but  there  is  a  genus  which  manifests  the  character  erroneously 
attributed  to  Coregonidce  by  Cope,  and  that  genus  is  Thymallus. 

Thymallus  is  not  only  distinguished  from  the  true  Salmonine  and 
Coregonine  fishes  by  the  junction  of  tlie  parietals  at  the  middle;  it  has, 
in  addition,  supracostal  spines  entirely  wanting  in  the  others  j  further- 
more, the  dorsal  is  distinguished  by  its  greater  development,  both  in 
extension  and  the  number  of  rays,  as  well  as  its  structure;  instead  of 
only  one  or  two  simple  anterior  rays,  as  in  the  Salmonines  and  Corego- 
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nines,  there  are  in  Thymallus  many  (7-11)  unbrancbed  rays  and  the 
rays  in  the  posterior  half  are  mostly  simply  bifid.  The  view  generally 
prevalent  (that  Thymallus  is  intermediate  between  the  Salmonines  and 
Coregonines,  or  that  it  is  a  member  of  the  latter  group),  is  thus  nega- 
tived by  both  the  osteological  peculiarities  and  external  characteristics. 
The  family  Thymallidce  is  well  distinguished. 

The  diagnostic  characters  which  separate  the  two  families,  Salmonidw 
and  Thymallidce^  and  the  two  subfamilies  of  the  former  are  now  pre- 
sented. The  genera  and  their  principal  synonyms  are  also  added. 
The  desirability  of  exhibits  of  exact  references  to  the  first  introduc- 
tion and  uses  of  the  various  synonyms  will  be  evident  to  those  who 
are  conversant  with  recent  Avorks  in  which  the  genera  have  been 
treated,  and  will  show  Avhy  the  various  names  here  used  are  employed. 

Family   Salmonid^. 

<^Dermopth-e8f  Dum^ril,  Zool.  Analytique,  p.  146,  1806. 

<^Salmonidif  Rafinesque,  Indice  d'lttiolog.  Siciliaua,  p.  32,  1810. 

<^Dermopteria,  Rafinesque,  Analyso  de  la  Nature,  p.  87,  1815. 

<^SaImonoideSf  Risso,  Hist.  Nat.  de  I'Europe  M<^rid.,  t.  3. 

<^Salmon€8y  Cuvier,  Regne  Animal  [1«  ^d.],  t.  2,  p.  159,  1817;  2*  <5d.,  t.  2,  p. 

301, 1829. 
<^Sa1monid€Sf  Latrkille,  Fam.  Nat.  Rogne  Animal,  p.  119,  1825. 
"C^SalmoneSf  Agassiz,  Sel.  Gen.  et  Sp.  Piscium  q.  coll.  Spix.,  p.  56,  1829. 
<^Salmonacei,  Nilsson,  Prod.  Ich.  Scand.,  p.  1,  1832. 
<^Salmofiida'f  Bonaparte,  Giorn.  Accad.  di  Scieuze,  v.  52  (Saggio  Distrib.  Metod. 

Animal.     Vertebr.  a  Sangiie  Freddo,  p.  37,)  1832. 
<:;^Salmonidce,  Swainsox,  Nat.  Hist,  and  Class.  Nishes,  etc.,  v.  2,  pp.  184,  283, 1839. 
<^Salmonidaij  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  t.  2,  p.  132, 1838;  t.  4.  p. 

272,  1840. 
<^Salmon€8y  MOller,  Archiv  Naturgesch.,  9.  Jg.,  1.  B.,  p.  323,  1843. 
<C^Salmondide8^  Valenciennes,  Hist.  Nat.  des  Poissons,  t.  21,  p.  153,  1848. 
<:^Salmon%d<Ey  Adams,  Man.  Nat.  Hist.,  p.  109,  1854.« 
<C,Salmonid(F,  Richardson,  Encycl.  Brit.,  8th  ed.,  v.  12,  p.  245,  1856. 
<^Salmonoidei,  Bleeker,  Enum.  Sp.  Piscium  Arcbipel.  Indico,  p.  xxxi,  1859. 
"CSalmonida',  GCntiier,  Cat.  Fishes  Brit.  Mus.,  v.  6,  p.  1,  18()<?. 
<^Salmomd(Ff  Cope,  Pror.  Am.  Assoc.  Adv.  Science,  1871,  p.  333,  1872. 
<iSa/iMont<fcp,  Gill,  Arrang.  Fam.  Fishes,  p.  16,  1872. 
<^Salmone8f  Fitzingek,  Sitznngsber.  K.  Akad.  der  Wisseiisch.  (Wien),  B.  67,  I. 

Abth.,  p.  37,  1873. 
=Salmonida'y  Gill,  Rep.  Smiths.  Inst.  1H84,  p.  619,  1885. 

Dia^nofttH, — Salmonoideans  with  a  short  dorsal  fin  of  nonnal  struc- 
ture, epipleural  ap]>enda^es  not  developed,  and  parietal  bones  separated 
at  middle  by  the  intervention  of  the  8ui>raoccipital  which  connect.s  with 
the  frontals,  and  rii)e  ova  first  discharged  within  abdominal  cavity. 

Subfamily   Sai.moniN/i:. 

<7Viit/«'«  (TrutifonueM),  Lathkillk,  Fam.  Nat.  dii  Kt^gue  Animal,  i».  119  (tribe). 
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<^Sal'moninif  Bonaparte,  Giom.  Accad.  di  Scienze,  v.  52  (Sag<j^io  Distrib.  Metod, 
ADimal.    Vertebr.  a  Sangue  Freddo,  p.  37,)  1832. 

<^Salmonincp,  Swainson,  Nat.  Hist,  and  Class.  Fisbes,  etc..  v.  2,  pp.  5,  283,  1839. 

<5a2iHontNt,  Bonaparte,  Nuovi  Annali  delle  Sci.  Nat.,  t.  2,  p.  132,  1838;  t.  4,  p. 
273,  1840. 

<^Salnion\n%f  Bonaparte,  Conspectus  Syst.  Pisciam,  1850. 

<^Salmoniforme8f  Bleeker,  Enum.  Sp.  Piscium  Arcbipel.  Indico,  p.  zxxi,  1859. 

K^Salmoninaf  GCnther,  Cat.  Fisbes  Brit.  Mus.,  v.  6,  p.  2,  1866. 

K^SalmonincB,  Gill,  Canadian  Naturalist,  n.  s.,  v.  3,  p.  258,  1865. 

K^Salmonina,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  289,  1882. 

=Salmomn(ef  Gill,  Mem.  Nat.  Acad.  Sc,  v,  6,  p.  131,  1893. 

Salmonids  with  a  deeply  cleft  raouth,  long  lower  jaw  articulating 
with  the  quadrates  behind  the  eyes,  and  rather  narrow  supramaxillaries 
with  incurved  adoral  margins. 

The  subfamily  thus  limited  includes  the  genera  8alvelinu8y  Cristi- 
vomer,  HuchOj  Salmo,  Oncorhynchus^  and  Brachymystojr. 

Genus  SALVELINUS. 

s=Salvel%niy  NiLSSON,  Prodr.  Icb.  Scand.,  p.  7,  1832.     (Group  of  Salmo,) 

ssSalvelinuSf  Richardson,  Fauna  Bor.-Am.,  v.  3,  p.  169, 1836.     (Subg.  of  Salmo») 

=:Baion€,  Dekay,  Nat.  Hist.  N.  Y.,  part  4,  p.  244,  1842. 

=sRodingar{SalveUni),  Nilsson,  Ofvers.  K.  Vet.  Akad.  Fdrhandl.,  1848,  p.  64, 1849. 

XSalmo,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  165,  1848. 

xFario,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  277,  1848. 

xSalar,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  314,  1848. 

=jS«/wo,  Rapp,  Jahresbefte  Ver.  vaterl.   Naturk.  Wiirttemberg,  10.  Jabrg.,  p. 

162;  Fiscbe  des  Bodeusee,  p.  32, 1854. 
=Salmo,  SiEBOLD,  Siisswasserfiscbe  von  Mitteleuropa,  p.  280,  1863. 
^Salvel%nu8j  Gill  and  Jordan,  Jordan's  Man.  Verteb.  N.  U.  S.,  2.  ed.,  p.  356, 1878. 
SalmO;  sp.  auet 

Genus  CRI8TIVOMER. 

=:Cri9tiromerf  Gill  and  Jordan  in  Jordan,  Man.   Vertebr.   N.  IT.  S.,  2  ed.,  pp. 

356,  359,  1878. 
Salmo,  sp.,  awit.  pi. 

Genus    HUG  HO. 

<H«c&o,  GCNTHER,  Cat.  Fisbes  B.  M.,  v.  6,  p.  140,  1866.     (Provisional  name  for 

subdivision  of  Salmo). 
<C,HuohOf  Jordan,  Man.  Vertebr.  N.  U.  S.,  1.  ed.,  p.  260,  1876. 
=zEpitomynUf  ScHUi^E,  Fauna  Pise.  Germ.,  p.  38,  1890.     (Subg.  of  Salmo.) 
Salmo  sp.  auct,  pi. 

Genus  SALMO. 

<^8almo  [$]•  Trutia^y  LinnA,  Syst.  Nat.,  ed.  10,  v.  1,  p.  308,  1758. 

<^Salmo,  Lac^:pkde,  Hist.  Nat.  Poiss.,  v.  5,  p.*  152,  1803. 

<Sa/i»o,  CuviKR,  Regno  Animal,  v.  2,  p.  160,  1817. 

<:^Salmo  ($  Trutto'),  Nilsson,  Prod.  Icb.  Scand.,  p.  70,  1S32. 

<Sa/wo,  Richakdhon,  Fauna  Bor.-Ani.,  v.  3,  p.  169,  1836.     (iSnbg.  of  Salmo.) 

<Salmo,  Nilsson,  Ofvers.  K.  Vet.  Akad.  Forhandl.,  1848,  p.  64,  1849. 

XSalmOf  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  16:^,  165,  1848. 

XFariOf  Valenciennkh,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  277. 

XSalar,  Valenciennes,  Hist.  Nat.  Poiss.,  v.  21,  pp.  163,  314. 
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=FariOj  Raim»,  Jahreshefto   Ver.   vaterl.  Naturk.   Wiirttemberg,  10.  Jahrg.,  p. 

162.     (Fisclie  des  Boden  see,  p.  27,)  1854. 
=TruUai  Sikbold,  Slisswasserfische  Mitteleuropa,  p.  280,  1863. 
K^Salmo,  GOnther,  Cat.  Fishes  B.  M.,  v.  6,  p.  2,  1866. 
=Sa1mo,  Jordan,  Man.  Vertebr.  N.  U.  S.,  2.  ed.,  pp.  356,  3r.9,  1878. 

Genus  ONC  OR  H  YN  C  H  U  S  . 

<^OncorhynchuHf  Suckley,  Annals  Lye.  Nat.  Hwt.  N.  Y.,  v.  7,  p.  312,  1862. 
=zOncorhynchtt8f  GOntiirr,  Cat.  Fishes  B.  M.,  v.  6,  ]).  155,  1866. 
Salmo  sp.  PaUaSy  Richardson  et  ah 

Genus  B  R  AC  H  YM  YST  A  X  . 

r=zBrachymy8tax,  GOntiier,  Cat.  FinhcH  B.  M.,  v.  6,  p.  172,  1866. 
Salmo  sp.,  auct.  pi. 
This  genus  appears  to  be  represented  in  Europe  by  the  Salmo  ohtusi- 
rostris  of  Heck  el  or  Thymallua  microlepis  of  Steindachner  ( Sitz.  K.  Akad. 
Wissensch.,  1.  Abth.,  v.  70,  p.  367,  1874),*  which  must  therefore  be 
called  Brack y my fttax  obUiftirostris.  That  species,  at  least,  does  not  ap- 
pear to  belong  to  the  genus  Salmo  or  ThymaUus  as  generally  defined, 
and  no  generic  differences  between  it  and  Bradiymystax  are  evident 
from  the  excellent  figure  and  description. 

Subfamily  Cobegonin^. 

(Synonyms  as  suh/amily.) 

z=Coregoninif  Boxaparte,  Conspectus  Syst.  Piscium,  1850. 

-=CoreffO»in(tif  Gill,  Johnson's  Now  IJniverHal  Cyclopedia,  v.  4,  p.  1651,  1878. 

—roreffonina'j  Jori>an  S:  (Jilrert,  Syn.  Fishen  N.  Am.,  p.  280, 1882. 

{Synonym  as  family.) 
IfCoregonidw,  Coi»k,  Proc.  Am.  Assoc.  Adv.  Sci.,  v.  20,  p.33,3, 1872.     (Name;  not 
dia<rnoHiM.; 

Salmonids  with  a  small  mouth,  short  lower  jaw  articulating  with  the 
quadrates  under  the  eyes,  and  broad  supramaxillaries  with  convex 
adoral  margins. 

The  subfamily,  besides  the  type  genus,  Goregonus^  is  generally  made  to 
include  Stenodm  or  Ltwiotrutfaj  but  I  have  not  been  able  to  examine 
a  skeleton  of  the  latter.     It  probably  represents  another  subfamily. 

GenuH  COREGONUS. 

<^Salmo  [J]  *•*  Coregoni,  Linnaeus,  Syst.Nat.,  ed.  10,  v.  1,  p.  310,  1758. 

'^TripteronoiuSf  LAC^:pfenE,  Hist.  Nat.  Poiss.,  v.  5,  p.  47,  1803. 

<C^Coregonu8f  LAiftcPEDE,  Hist.  Nat.  I'oiss.,  v.  5,  p.  239,  1803. 

<L€$  OmbreSy  Coregonus,  Cuvier,  Regne  Animal,  v.  2,  p.  162,  1817. 

=Le8  Lavarets  {Coregonus),  Cuvier,  Ri'gne  Animal,  2.  od.,  v.  2,  p.  306,  1829. 

^=('oregonu8,  Valenciennes,  Hist.  Nat.  des  Poissons,  t.  20,  p.  451, 1848. 


•  The  identity  o{  Sahno  (or  Salar)  obtusiroatriB  of  Hockel  and  Thymallus  microlepis 
was  recognized  by  Dr.  Steindachner  in  1882  (Sitz.  K.  Akad.  Wiss.,  1,  Abth.,  v.  84; 
Ich.  Beitr.  xii,p.  15).  Nevertheless,  in  1886,  Dr.  Seeley  in  '-The  Fresh-water  Fishes 
of  Europe,*'  retained  the  two  nominal  species,  Salmo  obiusirostris  (]).  28(>)  and  Thy- 
mallus microlepis  (p.  358).  If  the  genus  Jirackymystax  is  accepted  the  species  in 
qnestioD  should  apparently  be  referred  to  it. 
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y>Cor€gonu8y  Agassiz,  Lake  Superior,  p. 336,  1850. 

^Argyro8omu8f  Agassiz,  Lake  Superior,  p.  336,  1848. 

-  Coregonus,  GCnther,  Cat.  Fishes  in  Brit.  Mus.,  v.  6,  p.  172,  1866. 

yProsapiumj  (Milner)  Jordan,  Man.  Vertebr.  N.  U.  8.  2.  ed.,  p.  381,  1878, 

;>Allo8omi.8,  Jordan,  Man.  Vertebr.  N.  II.  S.  2.  ed.,  p.  361,  1878,  (snbg.  of  Argy- 

ro8omu8). 
Salmo  ap.,  auct.  vet. 

Subfamily  Stenodontin^. 

Salmonids,  with  a  deeply-cleft  mouth,  long  lower  jaw,  articulating 
with  the  quadrates  behind  the  eyes,  broad  supra-maxillaries  with 
convex  adoral  margins,  and  bands  of  teeth  on  the  broad  head  of  vomer 
and  on  the  x)alatines. 

Genus  STENODUS. 

=Slenodu8j  Richardson,  Narrative,  Artie  Land  Exp.,  p.  521,  1836. 
=Sienodu8,  Richardson,  Encycl.  Brit.,  8.  ed.,  v.  12,  p.  245,  1856. 
=  Luciotruila,  Gt^NTHER,  Cat.  Fishes  B.  M.,  v.  6,  p.  164,  1866. 
Salmo  sp.,  Richardson  olim. 

The  genus  Stenodus  was  originally  proposed  by  Dr.  (afterwards  Sir 
John)  Richardson  in  an  appendix  to  Back's  "Narrative  of  the  Arctic 
Land  Expedition  to  the  Mouth  of  the  Great  Fish  River,"  etc.,  pub- 
lished in  1836.  In  his  remarks  on  the  "Fish,"  allusion  is  made  (p. 521) 
to  "the  Salmo  Mackenzii,  which  ascends  from  the  Arctic  Sea,  and  does 
not  exist  in  the  more  southern  waters.  This  fish  [he  continued],  though 
agreeing  with  the  trouts  in  the  structure  of  the  jaws,  diff'ersfrom  all 
the  subgenera  established  by  Cuvier  in  the  Regne  Animal  in  having 
the  teeth  disposed  in  velvet-like  bands,  and  broader  on  the  vomer  and 
palatine  bones.  From  the  crowded  minute  teeth,  the  name  of  Stenodus 
may  be  given  to  the  subgenus,  of  which  the  inconnu,  or  Salmo  Mac- 
kenziij  is  the  only  ascertained  species."  In  1856  an  elaborate  descrip- 
tion of  the  genus  was  published  by  the  same  author.  The  name  Lucio- 
trutta  was  proposed  for  the  same  type  thirty  years  after  Stenodus  by 
Dr.  Giinther,  who  was  apparently  unacquainted  with  Richardson's 
propositions. 

Family   TH  YM  ALLI  DiE  . 

=  Car€gomdcPf  Cope,  Proc.  Am.  Assoc.  Adv.  Sciencft,  1871,  p.  J)33, 1872.     (Diagno- 
sis only.) 
=  ThymaUid(E,  Gill,  Rep.  Smithson.  Inst.,  1884,  p.  619, 1885. 
=  Thymallidcp,  Copk,  Syl.  Lect.  Geol.  Pal.,  p.  23, 1891. 
SalmonidfP  gen.,  Auct.  pi. 

Diagnosis. — Salmonoideans  with  a  rather  long  dorsal  fin  whose  ante- 
rior half  is  composed  of  graduated  simple  rays  and  i)osterior  half  of 
bifurcate  or  little  branched  rays,  epipleural  spines  to  anterior  ribs,  the 
parietal  bones  meeting  at  middle  and  excluding  frontals  from  supra- 
occipital,  and  ripe  ova  first  discharged  within  abdominal  cavity. 
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Genus  THYMALLUS. 

<  Le9  Omhrea  (Coregonus),  Cuvikr,  Regne  Animal,  v.  2,  p.  162, 1817. 

z=  Les  Ombres  {Thymallu^),  Cuvier,  R^gne  Animal,  2.  ed.,  v.  2,  p.  306, 1829. 

fc=  Tkymallus,  Nilsson,  Prodr.  loh.  Scand.,  p.  12, 18^2. 

=  Aesche,  Choregony  Minding,  Lehrb.  Naturgesch.  Fische.  p.  119, 1832. 

The  history  of  Thymallus  is  somewhat  complicated  with  that  of 
Coregonus, 

In  1816,  Cuvier gave  the  name  "Les  Ombres  (Coregonus.  Art.)"  to  a 
group  composed  of  the  graylings  and  whitefishes. 

In  1829,  Cuvier  divided  the ''  Ombres  "  into  two  genera  (or  subgenera), 
naming  the  "Ombres"  or  graylings,  Thymallus^  and  the  whitefishes 
Coregonus. 

In  1832,  Minding  gave  the  name  "Aesche,  Choregon^^^  *  to  a  genus  of 
which  the  only  species  mentioned  was  the  "  Thymus- Aesche,  C  Thy- 
mallm,^  The  name  was  evidently  given  as  a  substitute  for  Coregonus 
of  Artedi  and  Cuvier  (1817). 

Inasmuch  as  Cuvier,  Fleming,  and  others  simply  adopted  Coregonus 
from  Artedi  and  Linnaeus,  I  do  not  think  that  the  fact  that  they 
brought  into  such  prominence  the  Thymallus  is  sufficient  to  insure  the 
acceptance  of  that  species  as  the  type  of  Coregonus. 

Thymallus  was  preceded  by  Thymalusy  a  Coleopterous  genus  named 
by  Latreille  in  1802.  Those  who  think  that  the  two  conflict  may  take 
the  name  Choregon  in  place  of  Thymallus.  + 


*  (v.  XogtiyiUf  ioh  fiibre  den  Cbor  an.)  ^ 

tTbe  name  Choregon  is  distinct  etymologically  and  in  form  from  Coregonus. 
Artedi,  tbe  autbor  of  tbe  name,  in  bis  Pbilosopbia  Icbtbyologica  (p.  72),  gave  tbe 
following  etymology : 

''Coregonus  a  Kopri  pupilla  oculi  &.  yuvla  argulus  qaia  papilla  auteriore  parte  in 
angulum  acutum  procurrit/' 
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ON  THE  RELATIONS  AND  NOMENCLATURE  OF  STIZOSTE- 
DION  OR  LUOIOPERCA. 


By  Theodore  Gill,  M.D.,  Ph.D. 


In  a  valuable  article  on  Lucioperca  marina^  C.  &  V.,*  Mr.  Boulen- 
lenger  has  raised  two  questions  of  interest,  viz : 

1.  The  point  to  which  I  now  wish  to  draw  special  attention  is  the  close  affinity 
which  the  Black  Sea  and  Caspian  species  bears  to  the  North  American,  and  especially 
to  L,  canadenaia, 

2.  Lucioperca  should  date  from  the  first  edition  of  the  ^  R^gne  Animal',  1817,  where 
Cnvier  (p.  295)  does  use  the  Latin  name  ('^ce  qui  leur  a  fait  donner  le  nom  de  lucio- 
perca")f  although  indirectly  and  without  a  capital. 

The  former  involves  an  important  question  of  zoogeography.  Is  the 
fonn  in  question  really  related  more  nearly  to  the  American  than 
to  the  other  European  species! 

The  second  involves  a  question  of  nomenclature  affecting  important 
economical  species.  Is  the  passage  of  Ouvier  cited  the  expression  of 
a  historical  fact  or  a  nomenclatural  proposition  f 

The  great  and  deserved  reputation  of  Mr.  Boulenger  calls  for  an 
extended  consideration  of  the  questions  involved,  and  this  I  have  ven- 
tured to  attempt. 

CLASSIFICATION. 

In  1877  I  was  led  to  investigate,  in  company  with  Dr.  Jordan,  the 
interrelationships  of  the  species  of  Stizogtedion,  and  both  of  us  were 
struck  by  the  contrast  between  the  European  and  American  species, 
and  jointly  elaborated  the  characteristics  which  we  observed,  in  an 
analytical  synopsis  published  in  the  second  number  of  Dr.  Jordan's 
"Contributions  to  American  Ichthyology." t 

I  have  lately  reviewed  the  specimens  of  the  four  species  in  the  National 
Museum  in  connection  with  the  description  and  figure  of  Lucioperca 
marina  given  by  Mr.  Boulenger,  and  the  con(ilusions  to  which  I  have 


*Proc.  Zool.  Soc.  London,  1892,  pp.  411-413,  pi.  25. 
t  BuU.  U.  S.  Nat.  Mns.  10. 
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come  are  embodied  in  the  following  analytical  synopsis,  slightly  modi- 
fied and  extended  from  our  early  one. 

*.  Dorsal  fins  well  separated,  the  interspace  between  them  more  than  the  diameter  of 
eye;  anal  fin  II,  11-14,  longer  than  high;  second  dorsal  I,  17,  to  I,  21;  spines 
of  the  second  dorsal  and  anal  closely  attached  to  the  soft  rays ;  last  dorsal 
spine  scarcely  erectile,  more  or  less  firmly  bound  down  by  the  membrane; 
ventrals  separated  by  an  interspace  equal  to  width  of  their  base;  canine  teeth 
strong  (American  species) : 

t.  Soft  dorsal  comparatively  short  (its  base  one-fonrth  shorter  than  that  of  spinous 
dorsal)  and  with  about  17  soft  rays;  cheeks,  opercles,  and  top  of  head  more  or 
less  closely  scaled ;  body  scarcely  compressed ;  size  small ;  pyloric  cccca  form- 
ing two  groups,  the  primary  one  of  four,  unequal,  moderate,  mnch  shorter  than 
the  stomach ;  the  secondary  of  few  (1-3)  rudimentary  ones Canadensk. 

ft.  Soft  dorsal  rather  long  (one-sixth  shorter  than  spinous  dorsal,  with  about  20  soft 
rays;  cheeks  an<l  upper  surface  of  head  sparsely  scaled;  body  more  com- 
pressed; size  large;  pyloric  oa^oa  three,  subequal,  all  long  (about  as  long  as 

stomach) Vitreum. 

**.  Dorsal  fins  approximated,  almost  connected  by  membrane,  the  interspace  being 
much  less  than  the  diameter  of  the  eye;  spines  of  second  dorsal  and  anal 
loosely  connected  with  succeeding  rays;  last  dorsal  spine  erectile;  ventrals 
separated  by  an  interspace  aliout  two-thirds  the  width  of  their  l>ase;  second 
dorsal  I  (11,16)  22  or  2H;  anal  fin  at  least  as  high  as  long;  body  compressed; 
(p]uropean  species  with  the  body  more  or  less  distinctly  transversely  barred): 

I.  Soft  dorsal  considerably  (one-fifth)  shortey  th&n  spinous  dorsal;  anal  fin  II,  11-12, 
as  long  as  high ;  canine  teeth  strong;  "  pyloric  ccpca  4  to  6" Li'CIopkrca. 

It.  Soft  dorsal  somewhat  longer  than  spinous  dorsal;  anal  fin  short  and  high;  its 
length  two  thirds  its  height;  its  rays  II,  9-10;  canineteeth  weak,  not  mnch  dif- 
ferentiated; body  strongly  compressed  as  in  the  genus  Perca;  **  pyloric  ca*ca 
three"  ( (iiinther) Wolgexsk. 

ttl.  Second  dorsal  shorter  than  spinous  dorsal  (First  D.  XIl-XIIT;  Second  1).  T-II 
1(5-17);  anal  fin  II,  11-12,  al)out  as  short  as  high;  canine  teeth  developed; 
body  compressed  and  banded  like  a  perch;  pyloric  c<rca  5;  the  longest  as  long 
as  stomach,  the  shortest  only  half  as  long  ( lionleiiffer) Marintm. 

The  relations  of  Stizostedion  to  other  genera  appear  to  me  to  have 
been  much  misunderstood.  Dr.  (Tiinther  and  Prof.  Seeley  have  arranged 
the  fresh-water  European  genera  of  perciforni  acanthopterygians  in  the 
following  manner: 

(iCNTHKR,  ia59  (1886  * ).  Skeley,  1886. 

1.  Perca.  1.  Perca. 

4.  Labrax.  2.  Labrax. 

9.  Acerina.  3.  Percarina. 

10.  Percarina.  4.  Acerina. 

11.  Lucioperca.  5.  Lucioperca. 
14.  Aspro.  6.  Aspro. 

Most  of  these  genera  are  undoubtedly  related,  and  belong  to  the 
family  Perddw,  but    Lahmx  (including   JHcentrarvhvHy  Roccuh,  and 

*Tho  same  essential  8e<juence  was  ado])ted  in  the  Ilandbuch  der  Ichthyologic,  but 
without  numbers. 
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Morone)  is  probably  a  member  of  a  different  family.    Tbe  European 
Pepcids  seem  naturally  to  fall  into  the  following  groups: 


Percarina. 
Perca.  j 

Stizostedion.        \ 
Acerina. 
Gymnocephalus. 
Clngla.  ) 

Aspro.  '  - 


The  relationship  of  Perca  and  Stizostedion  is  especially  close. 
The  order  of  the  differentiation  of  the  genera  from  a  primitive  type 
may  be  expressed  by  the  following  genealogical  tree. 


I 

Percarina. 


Perca. 


Stizostedion. 


O 

5 

0 

o 


-5        B 


Aspro  appears  to  be  the  nearest  Euroi)ean  relation  to  the  American 
Btheostominesj  at  least  it  resembles  them  most  in  appearance  and  the 
form  of  the  ventrals. 

It  will  be  noticed  that  the  character  first  appreciated  by  Mr.  Boulen- 
ger  (the  relative  width  of  the  interspace  between  the  ventral  fins  as  com- 
pared with  the  width  of  tlie  bases  of  these  fins)  is  coordinate  with  the 
characters  previously  recognized  by  Dr.  Jordan  and  myself  and  there- 
fore corroborates  the  approximation  of  the  European  species  and  their 
segregation  from  the  American  forms.  The  evidence  therefore  appears 
to  be  strong  in  favor  of  the  differentiation  of  the  genus  into  two  pri- 
mary sections,  one  including  the  European  fishes  and  the  other  the 
American.    The  Lucioperca  marina  or   Stizostedion  marinum  conse- 


* Gymnocephahi8  (mocb)  Blkr.  Arch.  N^erland  Sc,  vi.  11,  p.  t^6,=Leptoperca  (GiU 
Proc.Acad.  Nat.  Sc.  Pliila.,  1861,  p.  502)  is  distinguished  from  Acerina  by  the  slender 
body,  prolonged  snout,  and  longer,  many-spined  (17—19)  dorsalis.  Its  species  are 
G.  Bohraizer  (ex  Linn)  and  Cr.  tanaicensis  (ex  GUldenstedt). 
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quently  is  associated  with  the  representatives  of  the  genus  belonging 
to  its  own  fauna  rather  than  to  those  of  the  American  fauna, 

THE  PROPER  NAME   OF   THE   PIKB-PEBCHES. 

Tbe  scientific  name  generally  given  to  the  pike-perches  by  the 
American  naturai^ists  is  Stizostedionj  or  some  orthographic  modification 
thereof.  Under  any  form,  it  is  so  objectionable  to  me  that  I  would 
like  to  see  it  displaced,  especially  by  so  euphonious  and  appropriate  a 
name  as  Lucioperca.  I  therefore  long  ago  sought  to  fiiid  a  date  for 
the  latter  which  would  anticipate  Stizostedion^  and  called  attention  to 
the  publication  of  the  French  name  (Les  Sandres)  in  1817.*  I  was, 
however,  unable  to  find  any  but  the  French  name  and  between  that  and 
the  formal  bestowal  of  the  latin  Lucioperca  two  or  three  others  inter- 
vened, Stizostedion,  Sandatj  and  perhaps  Sandrus.  Although  ^I  had 
come  to  such  a  conclusion  I  was  nevertheless  disposed  to  welcome  Mr. 
Boulenger's  recent  interpretation  of  Cuvier's  words  in  proposing  a  sub- 
generic  isolation  of  the  pike-perches,  in  the  hope  that  Lucioperca  might 
be  legitimately  revived.  But  another  review  of  the  case  compels  me 
to  adhere  (most  reluctantly)  to  my  former  conviction.  That  the  strain 
of  the  interpretation  proposed  by  Mr.  Boulenger  is  too  great  is  rendered 
evident  by  the  consideration  of  Cuvier's  language,  and  the  action  of  two 
of  his  compatriots  and  others  with  regard  to  it. 

In  1817,  Ouvier  distinguished  from  the  ^' Gentropomes'''*  (including 
Centropomus  and  Lates)  a  new  division  in  the  following  terms: 

Je  distingue  des  Centropombs. 

Les  Sandres,  Cuv. 

Qui  ont  ausai  des  dentelures  au  pr^opercule,  sans  piquans  h  Topercale,  mais  dont 
le  tdte  enti^re  est  d6pourve  d'^cailles,  efc  la  gueule  arin^e  de  dents  point  lies  et  ecar- 
t^es,  ce  qui  leur  a  fait  donner  le  nom  de  ludo  peroa.  (Brocket  perche,) 

I  had  always  interpreted  this  statement  to  mean  that  the  pointed 
distant  teeth  had  procured  (from  others)  for  the  species  the  name 
of  pike-perch  and  that  the  name  Lucioperca  was  not  formally  given  to 
the  genus,  and  in  fact  that  the  genus  was  not  really  scientifically 
named.  Thus  had  most  others  also  interpreted  the  paragraph.  An 
analogous  paragraph  in  the  work  of  Cuvier  and  Valenciennes  (vol.  2, 
p.  110)  seems  likewise  to  support  such  an  interpretation. 

Both  passages  taken  together  clearly  show  that  Ouvier  simply  stated 
a  historical  fact  and  did  not  formulate  a  nomenclatural  proposition. 

In  1820,  Eafinesque  described  a  pike  perch  as  Perca  salmonea  and 
proposed  a  subgenus  for  it  in  the  following  terms : 

The  Peroa  Salmonea  may  also  form  a  peculiar  subgenus,  or  section  distinguished 
by  the  cylindrical  shape  of  the  body,  long  head  and  jaws,  large  teeth,  and  a  second 
spine  outside  of  the  opercule  over  the  base  of  the  pectoral  fins.  It  may  be  called 
Stizostedion,  which  means  pungent  throat. 

*See  Proc.  Acad.  Nat.  Sc.  Phila.,  1861,  p.  47, 
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No  good  objectiou  can  be  offered  against  this  differentiation  as  it 
is  pertinent  and  diagnostic,  save  as  to  the  second  spine,  which  is  sim- 
ply the  extension  of  the  proscapula  and  is  no  more  evident  in  the  pike- 
perches  than  in  the  typical  perches.  Eaflnesque's  diagnosis  is,  in  fact, 
better  than  Onvier's. 

In  1819,  Bosc*  defined  the  names  Sandat  and  Sandre  in  the  following 
words,  neither  name  being  used  as  a  scientific  or  Latin  designation  of 
an  accepted  genus. 

Sandat.  Synonyme  de  Sandre.     (B. ) 

Sandre.  Poisson  de  nos  rivif^res  que  Linna^oB  avoit  plac^  parmi  les  Perches  {perca 
lucioperca),  et  qne  Lac^pede  a  port6  dans  son  genre  Centropome.  Cuvier  vient  de  le 
faire  servir  k  Fetablissement  d'au  sons-genre.  Ses  caractdres  sent :  t^te  d^pourvue 
d'^cailles;  gueule  ariu^e  de  dents  pointues  et  ^cart^es;  des  dentelures  au  pr^oper- 
cnle;  des  piquans  a  I'opercule. 

La  Sdkne  ooro  et  de  I'lle-de-France  parott  devoir  faire  part  de  ce  sous-genre.  (B). 

In  1827,  Oloquett  defined  the  genus  under  the  head  of  "  Sandre;'^ 
gave,  as  a  pseudoscientific  equivalent,  the  name  "  Sandat,"  and  de- 
fined it  as  follows: 

Sandre,  Sandat.  {Ichthyol.)  M.  Cuvier  a  distiugu^  sons  ce  nom  un  genre  de  pois- 
BODS  qu'il  a  s^par6  de  celui  des  Centropomes  de  Lac^p^de,  et  de  celui  des  Perches  de 
Linnteus. 

This  was  defined  in  the  following  terms: 

Corps  oblong,  4pai8y  aom.'^Tiiii^y  dcaillenx;  opercules  den tel^es ,  sans  piquans;  t6te 
al^pidote ;  deux  uageoires,  dents  pointues  et  ^^cart^es. 

Two  species  were  recognized : 

(1)  ''Le  Sandat,  Sandat  luoioperca,}^.  [i.  e.  Cloquet] ;  Peroa  ludojterca  Linneens/' 
s=Stizo8tedion  lucioperca. 

(2)  Le  "Sandre  coro,  Sandat  coro^*=Conodon  nobile. 

In  1828  and  1829,  Bory  de  Saint  Vincent,  in  the  Dictionnaire  Clas- 
sique  d'Histoire  Naturelle,  adopted  as  a  subgeneric  name  Sandat 
Under  the  head  Perche  (vol.  13,  p.  204)  he  defined  the  subgenus: 

t  t  t  t  t  Sandre,  Sandat.  Les  Poissons  de  ce  sous-genre,  formes  anx  d^pens  des 
Centropomes  de  Lacdp^de,  ont  des  dentclures  au  pr^opercule,  mais  point  de 
piquans  &  Fopercule ;  leur  tete  est  enti^rement  depourvne  d'^oaiUes,  et  la  gueule  est 
arm6e  de  dents  pointues  et  <^cart^es. 

Under  the  heads  of  Sandat  and  Sandre,  simple  cross-references  were 
given,  viz: 

Sandat.  Pois.  V.  Sandre  et  Perche,  sous-genre  Centropome 
(vol.  15  p.  97.) 

Sandre.  Sandat  Pois.  Sous-genre  de  Perche.  F.  ce  mot.  (B.) 
(vol.  15,  p.  98.) 

In  1828,  Stark  I  defined  the  genus  as  follows: 

*  Noaveau  Dictionnaire  d'Histoire  Naturelle,  u.  ed.,  vol.  30,  pp.  126,  129. 
t  Dictionaire  des  Sciences  Naturelles,  v.  47,  p.  173. 
)  Elements  of  ^aturftl  History,  vol.  i,  p.  465. 
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Gen  75.  "     Sandrus.  Cuv. 
Head  entirely  destitute  of  scales;  jaws  armed  with  pointed  and  distant  teeth; 
preoperculi  deutated,  but  operculi  without  spines. 

8.  lucioperca  and  8.  coro  were  the  admitted  species. 

In  1828  Cuvier  and  Valenciennes  t  for  the  first  time  formally  devolved 
on  the  pike-perches,  the  name  Lticioperca.  This  they  did  in  the  follow- 
ing manner : 

I>€s  Sandres  {Lucioperca^  nob.). 

Ce  sous-genre  se  distingue  des  autres  par  la  reunion  qu'il  prdsente  des  nageoires 
et  des  pr<Sopercules  de  la  perche,  avec  des  dents  poiutues  qui  rappellant  celles  da 
brochet,  et  c'est  qui  a  fait  donuer,  par  Conrad  Gesner,  ii  Tesp^ce  d'Europe  le  nom 
compost  du  lucioperca  (hrochet-perche).\ 

The  history  thus  detailed  is  summarized  in  the  following  synonymy: 

Stizostedion. 

Synonymy, 

=Le«  Sandres,  Cuvier,  Rt^gne  Animal,  vol.  2,  p.  294,  1817. 

=^Siizo8ied%onf  Rafinusquk,  West.  Mag.  and  Miso.  Mag.,  vol.  1,  p.  371,  Jan.  1820; 

Ich.  Oh.,  p.  23,  1820. 
=Lucioperca,  Fleming,  Phil,  of  Zool.,  p.  394,  1822. 
=Sandat,  Cloquet,  Diet.  So.  Nat.,  vol.  47,  p.  173, 1827. 
=Sandru8,  Stark,  Elem.  Nat.  Hist.,  vol.  1,  p.  465, 1828. 

—Lucioperca,  CuviKR  and  Valenciennes,  Hist.  Nat.  Poissons,  vol.  2,  p.  110, 1828. 
=Schilu8,  Krynicki,  Nouv.  Mem.  Soc.  Nat.  Moscou,  vol.  2,  p.  441,  1832. 
=CentropomuSf  Blebker,  Arch.  N^orland.  Sc,  vol.  11,  p.  265, 1876.     (Vix  Ceniro- 

pomuB  Lac<^p<>de,  1801.) 
=.Stizo8tethium,  Jordan,  Cont.  to  N.  Am.  Ich.,  ii,  p.  43, 1877. 
=Stizo9tedium,  Jordan  and  Gilbert,  Syn.  Fishes  N.  Am.,  p.  525, 1882. 

Subgenera. 

<^Cynoperca,  Gill  and  Jordan,  Jordan's  Cont.  to  N.  Am.  Ich.,  ii,  p.  45, 1877. 
<^Sti::o8lethium,  Gill  and  Jordan,  Jordan's  Cont.  to  N.  Am.  Ich.,  ii,  p.  45,  1877. 
<^Luciopercaf  Gill  and  Jordan,  Jordan's  Cout.  to  N.  Am.  Ich.,  ii,  i>.  45,  1877. 
<C^Mimopercaf  Gill  and  Jordan,  Jordan's  Cont.  to  N.  Am.  Ich.,  ii,  ]»,  45,  1877. 


•Gen.  75  of  Acanthopterygii. 

f  Hintoire  Natnrelle  dos  Poisson,  vol.  2,  p.  110, 

t  Gesn.,  Paralip.,  p.  28  et  29, 
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DESCRIPTION  OF  A  NEW  SPECIES  OF  COTTON  RAT  (SIG 
MODON  MINIMA)  FROM  NEW  MEXICO. 


By  Edoab  a.  Meabns,  M.  D., 

•    SurgeoHy  United  States  Army. 


Among  the  small  mammals  collected  by  Mr.  F.  X.  Holzner  and  myself 
on  the  Mexicsm  border,  in  connection  with  the  operations  of  the  Inter- 
national Boundary  Commission,  are  two  specimens  of  a  species  of  cot- 
ton rat,  which,  in  my  opinion,  is  distinct  from  any  heretofore  described. 

In  the  grassy  hollows  and  flats  between  the  most  southern  spurs  of 
the  Apache  Mountains,  in  an  arid,  treeless  region,  having  an  altitude 
of  1,500  metres  (exactly  1,49G  at  the  monument),  it  was  a  surprise  to 
And  any  species  of  Sigmodon.  Many  of  their  old  runways  were  seen, 
however,  in  the  dry  and  dusty  grass;  but  nearly  all  of  the  holes  were 
abandoned.  Industrious  trapping,  persisted  in  for  several  weeks, 
resulted  in  the  capture  of  but  two  adult  male  specimens.  Mexican 
miners  in  the  vicinity  told  us  that  only  a  few  months  before  the  species 
had  been  abundant,  but  seemed  to  have  died  off;  indeed,  we  frequently 
saw  their  remains  in  the  grass  and  picked  up  parts  of  skeletons  and 
one  or  two  additional  skulls. 

This  new  sx)ecies  has  many  points  in  common  with  Sigmodon  fill- 
viventeTy  recently  described  by  Dr.  J.  A.  Allen,  from  Zacatecas,  Mex- 
ico.* It  is  still  smaller  than  that  species,  being  about  the  size  of  De 
Saussure's  ^^Hesperomyn  toltecus^^  {  =  Sigmodon  hispidtts  toltectis) A  On 
capturing  these  specimens  I  was  at  once  struck  by  their  resemblance  to 
8,  fulviventevj  the  type  of  which  I  had  closely  examined  in  the  American 
Museum  of  Natural  History  in  New  York,  the  resemblance  consisting 
not  only  in  the  fulvous  tone  of  coloring,  especially  of  the  under  parts, 
but  in  the  distinctly  bristly  character  of  the  hairy  coat  and  the  dense 
hairiness  of  the  ears  and  tail,   in  all  of  which  particulars  it  differs 


•  Bull.  Amer.  Mua.  Nat.  Hiat.,  ii,  No.  3,  p.  180,  October  21, 1889. 
t  Allen.    X.  c,  in,  1891,  p.  207. 

*  Pruceedinj^  National  MiiBeuiu.  Vol.  XVII— No.  004. 

129 
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radically  from  its  geographically  nearest  neighbors — Sigmodon  hiapidus 
texianusj  (And.  and  Bach.)  and  S.  hispidus  arizancBj  (Mearns). 

SIGMODON  MINIMA,  new  species. 

Type.—^o.  21187,  U.  S.  N.  M.  (Coll.  International  Boundary  Commis- 
sion). Adult  male,  from  Upper  Corner  Monument,  New  Mexico,  on  the 
Mexican  boundary  line,  100  miles  west  of  the  initial  monument  on  the 
west  bank  of  the  Rio  Grande.  Collected  by  Edgar  A.  Mearns  and 
Frank  X.  Holzner,  April  26,  1892. 

Description  of  type. — Coat  bushy  and  hispid;  under-fur  darker  plum- 
beous than  in  S.  hispidus  texianus  or  8.  hispidus  arizomx]  coarse  outer 
coat  more  bristly,  especially  on  sides  of  head  and  neck;  ears,  feet,  and 
tail  densely  hairy;  tail  not  distinctly  bicolor.  Color  above  grayish,  the 
individual  hairs  being  ringed  with  gray  and  brown,  the  brown  annuli 
being  blackish  in  their  middle  portion,  fading  to  light-yellowish  brown  on 
their  edges;  under  surface  of  body  clayey  buflf;  feet  yellowish  gray; 
ears  densely  clothed  with  grayish  hairs  on  inner  surface,  with  their 
convex  surface  black  anteriorly  and  buff  posteriorly;  tail  brownish 
black,  somewhat  lighter  below,  the  hairs  almost  concealing  the  annuli. 

Another  specimen  (No.  1760,  male  adult,  from  the  same  locality,  col- 
lected by  Mearns  and  Holzner,  May  13, 1892)  differs  only  in  being 
ochraceous  buff  below,  with  a  little  more  of  the  fulvous  tinge  on  rump 
and  flanks,  thus  approaching  more  closely  to  the  coloration  of  Sigmodon 
fulviventer. 

Dimensions, — Measurements  (in  millimeters)  of  No.  21187,  adult  male: 
Length,measured  from  nose  to  end  of  vertebrae  of  tail,  223;  tail,  measured 
from  root  to  end  of  vertebni^,  94 ;  to  end  of  hairs,  104 ;  height  of  ear  above 
crown,  14;  distance  between  eyes,  12;  diameter  of  eye,  6;  length  of 
longest  whisker,  30;  from  tip  of  nose  to  eye,  16;  to  center  of  pupil,  18.5; 
to  ear,  30;  to  tip  of  ear,  46;  to  occiput,  37;  to  end  of  outstretched  hind 
limb,  183;  fore  limb,  measured  from  olecranon  to  end  of  longest  claw,  33; 
length  of  fore-foot,  16;  longest  claw  of  fore-foot  (chord),  3.9;  hind  limb, 
measured  from  knee-joint  to  end  of  longest  claw,  53 ;  length  of  hind- foot, 
28;  longest  claw  of  hind-foot,  3  mm.  Measurements  of  No.  1760,  adult 
male :  Length,  223;  tail  to  end  of  vetebrai,  91 ;  to  end  of  hairs,  97 ;  height 
of  ear  above  crown,  12;  above  notch,  16;  distance  between  eyes,  12; 
diameter  of  eye,  5;  longest  whisker,  26;  from  top  of  nose  to  eye,  16;  to 
center  of  pupil,  19 ;  to  esir,  30 ;  to  tip  of  ear,  46 ;  to  occiput,  34 ;  to  end  of 
hinder  extremity,  180;  fore  limb  from  olecranon,  33;  length  of  fore-foot, 
14;  longest  claw  of  fore-foot,  3;  hind  limb  from  knee-joint,  53;  length  of 
hind-foot,  27;  longest  claw  of  hind-foot,  4.2  mm. 

Cranial  and  dental  chara^iUrs, — As  compared  with  S.  hispidus  texianuSy 
the  only  sx>ecie8  before  me  for  comparison,  the  brain-case  is  higher  and 
narrower,  the  skull  more  constricted  between  the  orbits,  with  shorter 
nasals,  their  bases  being  nearly  even  with  the  posterior  border  of  the 
incisive  foramen  instead  of  well  behind  it.  The  dentition  is  very  much 
heavier* 
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NOTES  ON  THE  INVERTEBRATE  FAUNA  OF  THE  DAKOTA 
FORMATION,  WITH  DESCRIPTIONS  OF  NEW  MOLLUSC  AN 
FORMS. 

[With  plat-e  VIII.] 


By  Charles  A.  White, 

Honorary  Curator  of  Meaozoic  Invertebrate  Fos8ils, 


Although  the  Dakota  formation  is  of  great  geographical  extent, 
and,  stratigraphically,  one  of  the  most  clearly  defined  of  the  divisions  of 
the  North  American  Upper  Cretaceous,  comparatively  little  is  known 
of  its  contemporary  fauna.  Of  its  flora,  however,  which  is  a  great  and 
varied  one,  much  more  is  known,  and  remains  of  its  numerous  specific 
forms  are  generally  used  in  the  paleontological  characterization  of  the 
formation.  Those  remains  consist  largely  of  angiospermous  leaves, 
and  a  greater  or  less  number  of  species  have  been  found  in  all  the  dis- 
tricts where  the  formation  has  been  recognized.* 

The  discovery  of  vertebrate  remains  in  Dakota  strata  was,  some 
years  ago,  publically  announced,  but  it  has  since  been  ascertained  that 
they  came  from  the  underlying  Jurassic  strata.  It  is,  therefore,  not 
yet  certain  that  remains  of  land  animals  of  any  kind  have  been  found 
within  the  proper  limits  of  this  formation,  which  fact,  in  view  of  the 
evidence  we  have  of  the  contemporaneous  prevalence  of  a  great  and 
varied  land  flora,  is  quite  remarkable. 

Notwithstanding  the  great  geographical  extent  of  the  Dakota  forma- 
tion, only  three  discoveries  of  invertebrate  remains  have,  so  far  as  I  am 
aware,  been  made  in  its  strata.  The  first  of  these  discoveries  was 
made  by  Dr.  F.  V.  Hayden  in  the  valley  of  the  Missouri  River,  at  a 
faw  localities  within  a  small  district  which  embraces  the  mouth  of  the 
Big  Sioux  River.  The  second  discovery  was  made  by  Prof,  B.  F. 
Mudge  in  Saline  County,  Kansas,  and  the  third  by  Prof.  L.  E.  Hicks  in 
Jefiferson  County,  Nebraska. 

Those  which  were  discovered  by  Dr.  Hayden  are  described  and 
figured  by  Mr.  F.  B.  Meek  in  Volume  ix  of  the  U.  S.  Geological  Survey 

*86e  The  Flora  of  the  Dakota  Group,  by  Leo  Lescpiereux;  Monog.  xvii,  U.  S. 
Qeological'Survey.  Washington :  Government  Printing  OlKce,  1891.  This  is  a  post- 
hnmoas  pablication,  edited  by  Prof.  F.  H.  Knowlton. 

Proceedings  National  Museum,  Vol.  XVII-No.  W5. 
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of  the  Territories.  A  part  of  those  discovered  by  Prof.  Madge  are 
described  and  figured  by  Mr.  Meek  in  the  volume  just  mentioned,  and 
a  part  of  them  by  myself  in  volume  ii  of  the  Proceedings  of  the  II.  S. 
National  Museum.  Those  which  were  discovered  by  Prof.  Hicks  are 
described  and  figured  in  this  article. 

Prof.  Hicks  made  his  collection  about  ten  years  ago  and  deposited  it 
in  the  cabinet  of  the  Nebraska  State  University  in  1885.  In  that  year 
he  referred  to  it  in  a  paper  which  he  read  before  the  American  Asso- 
ciation for  the  Advancement  of  Science  as  representing  a  marine  fauna,* 
but  further  study  showed  it  to  have  been  of  nonmarine  origin.  The 
following  description  of  the  locality  at  which  Prof.  Hicks  discovered 
these  fossils  has  been  given  me  by  him : 

Jefiferson  County,  Nebraska,  5  miles  west  of  north  from  Fairbnry,  about  1  mile 
from  the  Little  Blue  River.  The  exposure  is  a  comparatively  slight  one  and  occurs 
upon  the  north  side  of  a  deep  ravine,  about  half  way  up  the  slope.  This  ravine 
opens  into  Whiskey  Run,  and  the  latter  empties  into  Little  Blue  River. 

The  Dakota  strata  at  this  locality,  as  is  usually  the  case  in  all  that 
district,  consists  of  ferruginous  sandstone,  the  fossiliferous  layers  con- 
sisting largely  of  impure,  partly  oolitic,  limonite.  Fragments  and  masses 
of  these  layers  constitute  the  collection  made  by  Prof.  Hicks.  These 
specimens  contain  an  abundance  of  fossil  remains,  all  of  which  are 
either  vegetal  or  molluscan,  and  all  are  in  the  condition  of  natural  casts, 
molds,  or  imprints.  All  the  molluscan  forms  which  have  been  recog- 
nized are  described  and  figured  on  following  pages.  The  plant  remains 
embrace  well-known  Dakota  species.  Tlie  following  have  been  iden- 
tified by  Prof.  F.  H.  Knowlton,  the  editor  of  Lesquereux's  work  on 
the  Dakota  flora,  already  referred  to :  Salix  meekii,  Newberry,  Diospyrus 

primwvaj  Heer,  Sapindus  diver aifolnis,  Lesquereux,  Magnolia 1 

(probably  new),  Platamis  primwva,  Lesquereux. 

All  the  specimens  of  the  collection  being  in  the  condition  of  natural 
casts,  imprints,  and  molds,  the  greater  i)art  of  the  studies  recorded  on 
the  following  pages,  and  all  the  figures  on  the  accompanying  plates, 
have  been  made  from  artificial  casts  taken  from  the  natural  molds. 
Because  of  this  condition  of  the  specimens  the  studies  of  all  the  species 
which  they  represent  have  been  far  from  complete.  So  much  interest, 
however,  naturally  attaches  to  the  division  of  the  Dakota  fauna  which 
they  represent  that,  notwithstanding  their  imperfection,  I  have  thought 
it  desirable  to  publish  them.  I  have  also  thought  it  desirable  to  give 
a  specific  name  to  each  form  for  purposes  of  convenience  in  geological 
studies,  rather  than  as  indicating  a  satisfactory  biological  classifica- 
tion. 

I  am  indebted  to  the  authorities  of  the  Nebraska  State  University, 
through  Prof.  Erwin  H.  BarJbour,  for  the  opportunity  to  study  and 
publish  this  small  but  interesting  collection.  All  the  specimens  used 
in  this  study  are  returned  to  the  cabinet  of  the  University  at  Lincoln, 
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together  with  the  artificial  casts  used  in  the  preparation  of  the  descrip- 
tions and  figures.  A  duplicate  set  of  these  casts,  however,  is  deposited 
in  the  U.  S.  National  Museum  at  Washington. 

Class  CONCHIFERA. 

Family    Unionid^. 

UNIO  BARBOURI,  new  species. 

Plate  VIII,  Figs.  1,  2,  3. 

Shell  elongate-subelliptical,  as  viewed  laterally,  narrowly  subellipti- 
cal,  as  viewed  vertically,  and  ovoid  as  viewed  in  front.  Dorsal  margin 
gently  convex,  abruptly  rounded  to  the  front  margin ;  the  latter  margin 
gradually  rounded  to  the  broadly  convex  basal  margin;  posterior 
margin  abruptly  rounded  or  subangular,  its  most  prominent  part  being 
above  the  midheight  of  the  shell;  beaks  not  prominent,  situated  near 
the  front,  but  they  are  not  so  nearly  terminal  as  is  often  the  case  with 
Cretaceous  species  of  Unio.  Cardinal  teeth  moderately  small;  lateral 
teeth  slender;  postero-dorsal  ridge  of  each  valve  slightly  prominent  and 
ending,  as  usual,  at  the  most  prominent  part  of  the  posterior  margin. 
Surface  marked  by  the  ordinary  lines  and  imbrications  of  growth. 

Length,  when  perfect,  of  the  principal  specimen  from  which  the 
foregoing  description  is  drawn,  about  75  mm;  height,  35  mm;  con- 
vexity, 25  mm. 

All  the  known  specimens  of  this  species  being  in  the  condition  of 
natural  molds  of  the  exterior  and  casts  of  the  interior,  the  foregoing 
description,  and  also  the  figures  illustrating  it,  have  been  made  from 
the  natural  casts  and  from  artificial  casts  taken  from  the  natural  molds. 

One  of  the  artificial  casts  shows  that  the  beaks  had  become  consid- 
erably eroded,  a  condition  extremely  common  in  the  case  of  living  spe- 
cies of  Unio  in  tho  waters  of  the  Mississippi  drainage  system,  but 
quite  uncommon  among  North  American  fossil  species  of  Unio. 

This  species  has  the  general  shape  and  aspect  of  the  living  Unio 
anodontoides  Lea,  of  the  Mississippi  drainage  system,  and  it  is  in  all 
respects  a  modern  type  of  Unio.  Indeed,  it  so  nearly  resembles 
some  individual  varieties  of  the  species  just  mentioned  that  it  is  diffi- 
cult to  choose  words  which  shall  diagnose  it  as  specifically  difiercnt. 
Still,  I  think  it  inexpedient,  even  from  a  biological  point  of  view,  to 
apply  the  name  of  any  living  species  to  a  Cretaceous  form  and,  that 
from  a  geological  point  of  view,  it  is  especially  undesirable  to  do  so. 

I  have  chosen  the  specific  name  of  this  form  in  honor  of  Prof.  Erwin 
H.  Barbour,  of  the  Nebraska  State  University. 

UNIO,  doubtful  species. 
Plate  VIII,  figs.  4,  5. 

The  collection  made  by  Prof.  Hicks  contains  an  internal  cast  of  a  small 
specimen  of  UniOj  probably  a  young  example,  which  differs  too  much 
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in  form  and  proportions  from  the  one  just  described  to  allow  its  refer- 
ence to  that  species.  Indeed,  it  differs  so  much  from  the  other  that  it 
seems  to  belong  to  the  type  of  Unto  alattis,  Say.  Still,  the  specimen  is 
too  imperfect  to  allow  of  a  satisfactory  specific  description,  but  it  is  fig- 
ured on  plate  vrii  for  the  purpose  of  giving  as  complete  a  representation 
as  possible  of  the  meager  fauna  of  the  Dakota  formation,  as  it  is  now 
known. 

Family  Corbulid^. 

CORBULA  HICKSn,  new  species. 
Plate  VIII,  figs.  6,  7,  8. 

Shell  of  medium  size,  elongate-subtrihedral  in  marginal  outline;  pos- 
terior end  prominent  and  narrow;  valves  of  moderate  convexity,  not 
strongly  unequal;  beaks  high  and  narrow  and  turning  forward;  basal 
margin  broadly  convex;  posterior  margin  narrowly  rounded;  postero- 
dorsal  margin  slightly  convex  and  sloping  downward  from  between 
the  beaks  to  the  narrow  posterior  end;  front  margin  regularly  rounded 
from  the  basal  margin  to  the  inter-umbonal  space;  surface  marked  by 
the  usual  distinct  lines  of  growth;  hinge  having  the  typical  character- 
istics of  Gorbula, 

Length  of  the  largest  example  in  the  collection,  which  is  a  left  valve, 
26  mm;  height  from  base  to  umbo,  16  mm;  convexity  of  the  single 
valve,  6  mm. 

The  collection  contains  an  abundance  of  specimens  of  this  species, 
all  of  which  are  in  the  condition  of  natural  molds  and  casts.  The  fore- 
going description  has  been  made  from  those  molds  and  casts  and  from 
artificial  casts  taken  from  some  of  the  natural  molds.  The  figures  on 
plate  VIII  are  drawn  from  artificial  casts. 

This  form  is  of  the  same  general  type  as  that  of  the  Laramie  Corbula 
to  which  Mr.  Meek  gave  the  name  C.  crasaitelli/ormis^  but  it  is  some- 
what more  gibbous  and  also  broader  in  front.  The  specific  name  is 
given  in  honor  of  Prof.  L.  E.  Hicks,  its  discoverer. 

Class  GASTEROPODA. 
Family  Ceriphasiid^. 

GONIOBASIS  JEFFERSONENSIS,  new  species. 
Plate  VIII,  fig.  9. 

Shell  small,  slender,  sides  of  the  spire  approximately  straight;  volu- 
tions apparently  about  10  in  number,  gradually  increasing  in  size  from 
the  apex  to  the  front;  sides  of  the  volutions  nearly  straight  or  flat, 
thus  forming  the  nearly  straight  sides  of  the  spire;  suture  linear;  sur- 
face nearly  or  quite  smooth. 

Length  of  the  only  specimen  discovered,  13  mm ;  breadth  of  the  last 
volution,  5  mm. 
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This  species  is  represented  by  only  a  single,  somewhat  imperfect, 
natural  mold  of  the  exterior  of  the  shell,  and  which  does  not  show  the 
character  of  the  aperture.  It  is  therefore  referred  to  Ooniohasis 
because  of  its  external  form  and  features.  It  bears  a  general  resem- 
blance to  G.  macilenta  White,  of  the  Bear  Eiver  formation,  but  it  dififers 
in  lacking  certain  of  the  surface  markings  of  that  species. 

GONIOBASIS,  doubtful  species. 
Plate  VIII,  fig.  10. 

Another  sx)ecimen,  evidently  referable  to  Ooniohmis^  was  found  asso- 
ciated with  the  foregoing.  It  resembles  that  species  in  certain  respects, 
but  the  apical  angle  is  considerably  greater  and  the  shell  is  therefore 
less  slender.  It  possibly  belongs  to  the  same  species  with  the  forego- 
ing, but  I  am  inclined  to  regard  it  as  representing  another  form. 

Family  Melaniid^.. 

PYRGULIFERA  MEEKIII,  new  species. 
Plate,  VIII,  fig.  13. 

The  collection  contains  a  single  specimen,  in  the  condition  of  a  nat- 
ural mold,  which  I  have  little,  if  any,  doubt  represents  a  species  of 
Pyrgulifera,  The  form  and  character  of  the  aperture  are  not  shown, 
but  the  surface  features  agree  well  with  those  of  typical  species  of  that 
genus,  and  they  are  much  like  those  of  some  individual  varieties  of 
P.  humeroaa  which  were  found  by  Mr.  T.  W.  Stanton  in  western 
Wyoming.  The  volutions,  however,  are  more  regularly  convex,  and 
the  revolving  lines  finer  and  more  numerous  than  I  have  found  them 
to  be  on  any  specimens  of  P.  hwnerosa.  I  therefore  give  it  a  new 
specific  name,  selecting  that  of  the  founder  of  the  genus. 

The  discovery  of  Pyrgulifera  in  the  Dakota  formation  is  of  special 
interest,  not  only  because  that  genus  has  not  hitherto  been  found  in 
any  other  North  American  formation  than  the  Bear  River,  but  be<»use 
that  formation  is  believed  to  be  of  nearly,  if  not  quite,  the  same  age  as 
the  Dakota. 

Family  Vivipabid^. 

VIVIPARUS  HICK8II,  new  species, 
Plate  VIII,  figs.  11,  12. 

The  collection  contains  three  or  four  imperfect  natural  molds  of  a 
small  species  of  ViviparuSj  artificial  casts  of  two  of  which  are  figured 
on  plate  vni.  The  species  is  a  little  more  elongate,  and  the  spire  more 
acute,  than  is  usual  with  Viviparm^  but  a  portion  of  the  aperture 
shown  by  one  of  the  specimens  indicates  that  it  was  like  that  of  typical 
forms  of  that  genus. 
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Concluding  remarks. — It  is  true  that  the  collection  of  invertebrate  fos- 
sils described  in  this  article  does  not  add  materially  to  our  knowledge  of 
biological  forms,  but  in  several  respects  it  possesses  unusual  interest. 
It  is,  as  has  already  been  mentioned,  one  of  only  three  collections  of 
invertebrateremains  that  have  been  made  from  the  Dakota  formation,  the 
strata  of  which  we  have  abundant  evidence  to  believe  originally  occu- 
pied many  thousands  of  square  miles.  It  indicates  more  distinctly 
than  any  previously  discovered  facts  have  done,  the  noumarine  char- 
acter of  that  formation.  It  embraces  four  genera  which  have  never 
before  been  recognized  in  collections  from  its  strata.  Although  that 
formation  lies  at  the  base  of  the  Upper  Cretaceous  series,  a  majority 
of  the  species  which  this  collection  contains  belong  to  genera  repre- 
sentatives of  which  are  among  the  characteristic  members  of  the  mol- 
luscan  fauna  now  living  in  the  waters  of  the  Mississippi  drainage 
system. 

Of  the  few  species  that  were  discovered  by  Dr.  Hayden  a  part  belong 
to  genera  which  are  generally  regarded  as  indicating  a  marine  habitat, 
a  part  are  such  forms  as  usually  inhabit  estuarine  or  other  brackish 
waters,  and  one  was  referred  by  Mr.  Meek,  who  described  these  fossils,* 
to  the  genus  Margaritana.  I  have  no  reason  to  doubt  that  this  species 
belongs  to  the  Unionidae,  but  the  type  specimens  do  not  satisfactorily 
show  the  hinge  structure  and  other  features  upon  the  modification  of 
which  the  different  genera  of  that  family  are  established. 

Dr.  Hayden  did  not  find  the  forms  which  have  just  been  mentioned 
as  indicating  a  marine  habitat  in  immediate  association  with  the  shell 
which  Mr.  Meek  referred  to  Margaritana^  its  only  associate  having  been 
a  form  which  he  referred  to  Cyrena.  According  to  our  present  knowl- 
edge of  the  habitat  of  the  different  molluscan  genera  the  association  of 
Margaritana  and  Cyrena  is  incongruous,  because  the  former  genus  is 
never  found  living  in  saline  waters,  and  the  latter  never  in  fresh.  I 
think,  however,  that  the  shell  referred  to  Cyrena  by  Mr.  Meek  may  be 
properly  referred  to  Corhicula,  the  shell  characteristics  of  which  genus 
are  so  nearly  like  those  of  Cyrena  that  it  is  often  difficult  or  impossible 
to  diagnose  them  as  different  in  the  fossil  condition.  Species  of  Corbi- 
cula  are  not  unfrequently  found  living  in  fresh  waters,  and  we  have 
abundant  evidence  that  fossil,  if  not  living,  forms  of  Unio  and  Carhicula 
lived  and  thrived  together.  I  therefore  regard  it  as  reasonable  to  infer 
that  the  Dakota  strata  in  which  the  two  species  referred  to  were  dis- 
covered were  deposited  in  fresh,  or  at  most,  in  brackish  waters.  The 
discovery  of  remains  of  a  couple  of  speciestof  characteristic  Dakota 
plants  commingled  with  these  fossil  molluscan  forms  leaves  little  or  no 
room  lor  question  as  to  the  Dakota  age  of  those  strata.  I  have  also 
little  doubt  that  the  layers  from  which  came  the  other  molluscan  forms 
discovered  by  Dr.  Hayden  in  the  district  just  mentioned  are  near  the 


*For  descriptions  and  figures  of  tlieso  species,  see  Vol.  ix,  U.  S.  Geol.  Surv.  Terr., 
pL  1,  pp.  92,  114,  159,  206,  251. 
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top  of  the  formation,  and  that  they  lived  in  waters  which  were  then 
changing  to  the  marine  condition  which  prevailed  during  the  succeed- 
ing Colorado  epoch.* 

The  invertebrate  species  collected  by  Prof.  Madge  in  Saline  County, 
Kans.,  consist  wholly  of  forms  which  are  regarded  as  indicating  a 
marine  habitat,  but  they  are  all  such  as  are  generally  understood  to 
indicate  a  littoral,  or  at  least  a  shallow- water,  condition.  They  were 
described  by  Mr.  Meek  and  myself,  respectively.!  I  have  never  per- 
sonally examined  the  stratigraphy  of  Saline  County,  Eans.,  but  I 
accepted  Prof.  Mudge's  identification  of  the  Dakota  formation  there 
when  I  published  the  description  of  the  species  referred  to,  and  I  have 
since  expressed  the  opinion  that  the  formation  changes  from  a  non- 
marine  to  a  marine  condition  in  its  southward  and  southeastward 
extension.^ 

Although  the  generic  characteristics  of  all  the  forms  contained  in 
the  collection  of  Prof^  Hicks  are  not  well  shown  by  the  specimens,  I 
have  no  reason  to  doubt  the  generic  identity  of  any  of  them  as  indi- 
cated by  the  names  applied  to  them  respectively  in  the  foregoing 
descriptions.  I  therefore  regard  the  collection  as  unmistakably  indicat- 
ing a  nonmarine  origin  for  the  strata  from  which  it  was  made.  Indeed, 
I  think  the  character  of  the  collection  as  a  whole  indicates  a  purely  fresh- 
water origin.  This  opinion  is  supported  by  the  following  facts:  Of 
the  five  genera  represented  ia  the  collection,  representatives  of  three 
of  them,  namely,  UniOj  Goniobasis^  and  ViviparuSy  have  never  been 
found  living  in  any  other  than  fresh  waters.  It  is  true  that  species  of 
Corbula  are  usually  found  in  saline  waters,  and  often  in  those  of  full 
marine  saltness;  but  it  is  also  true  that  living  species  of  that  genus 
sometimes  range  into  fresh  waters,  and  the  fossil  species  have  frequently 
been  found  associated  with  Unio,  Ooniobasis,  and  Viviparus,  The  fos- 
sil faunal  associates  of  PyrguUfera  usually  indicate  a  brackish-water 
condition,  but  the  type  species  of  the  genus,  while  sometimes  found  com- 
mingled with  shells  of  Ostrea,  is  ofteuer  found  associated  with  such 
fresh-water  forms  as  Unto,  Viviparus,  Campelomaj  etc.  Moreover,  the 
only  known  living  species  of  the  genus  inhabit  fresh  waters. 

The  general  prevalence  of  land  plants  in  the  strata  of  the  Dakota 
formation  is  also  an  indication  of  its  nonmarine  origin,  as  is  the  gen- 
eral absence  of  marine  remains.  Indeed,  the  only  discoveries  of  fossil 
remains  in  Dakota  strata  which  indicate  a  saline  condition  of  the  waters 
in  which  they  were  dei)osited  were  made  along  a  part  of,  or  near,  the 
eastern  border  of  the  formation. 

I  do  not  think  it  is  fully  proved  that  the  bulk  of  that  portion  of  the 
formation  which  occurs  in  the  Missouri  Eiver  valley  in  the  vicinity  of 

*  These  remarks  are  based  npon  my  recoUection  of  a  personal  statement  made  to 
me  by  Dr.  Hayden. 

t Vol.  IX,  U.  S.  Geol.  Sarv.  Terr.,  pi.  2,  pp.  80,  92,  109,  120, 163,  164, 170, 174,  195, 
202,  253,  300,  and  333;  Proc.  U.  S.  Nat.  Museum,  vol.  2,  pi.  5,  pp.  295,  296. 

tSee  Bull.  U.  8.  Geol.  Survey,  No.  82,  p.  122. 
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the  mouth  of  the  Big  Sioux  Eiver  was  deposited  in  saline  waters,  but 
there  is  no  reason  for  questioning  the  marine  origin  of  the  collections 
made  by  Prof.  Mudge  in  Saline  County,  Kans.  I  have  no  reason  to 
doubt  that  the  Kansas  deposit  holds  the  same  stratigraphical  position 
in  the  Cretaceous  series  as  does  the  Dakota  formation,  nor  do  I  know 
of  any  reason  to  doubt  that  it  merges  horizontally  into  the  Dakota. 
Still,  I  am  disposed  to  exclude  those  Kansas  deposits  and  their  south- 
ern and  southeastern  marine  equivalents,  when  discussing  the  fauna 
of  the  Dakota  formation  proper.  Indeed,  I  think  it  is  to  be  expected 
that  should  any  invertebrate  remains  be  found  in  any  of  the  Dakota 
strata  which  are  known  to  prevail  in  the  great  region  westward  and 
northwestward  from  eastern  Kansas  and  Nebraska,  they  will  be  Such 
as  indicate  a  fresh- water  habitat. 

EXPLANATION  OF  PLATE  VIII. 
JJnio  barhouri,  p.  133. 

Fig.  1.  Side  view  of  an  artificial  cast  from  a  natural  mold. 
Fig.  2.  Dorsal  view  of  the  same  epecimeu. 

Fig.  3.  Side  view  of  an  artificial  mold  of  a  natural  cast  of  a  right  valve  of  another 
specimen  of  the  same  Rpecies. 

Unto  (daubifiil  ttpecies),  p.  133. 

Fig.  4.  Side  view  of  a  natural  cast  of  the  interior  of  the  shell. 
Fig.  5.  Dorsal  view  of  the  same  specimen. 

Corbula  hicksiij  p.  134. 

Fig.    6.  Side  view  of  the  left  valve;  an  artificial  oast  from  a  natural  mold. 

Fig.    7.  Dorsal  view  of  the  same  specimen. 

Fig.    8.  Front  view  of  another  specimen  |  also  an  artificial  cast  of  a  natural  moid. 

Goniohasis  jefferaonensiSj  p.  134. 

Fig.    9.  Side  view  of  an  artificial  cast  of  a  natural  mold. 

Ooniohasis  (doubtful  species) ^  p.  IS.'i. 

Fig  10.  Side  view  of  an  artificial  cast  of -a  natural  mold. 

Viviparus  hicksiij  p.  135. 

Fig.  11.  Side  view  of  an  artificial  cast  of  a  natural  mold. 
Fig.  12.  Side  view  of  another  similar  cast. 

Pyrgulifera  meekiif  p.  135. 

Fig.  13.  Side  view  of  an  artificial  cast  of  a  natural  mold. 

All  the  figures  on  this  plate  are  of  natural  size  except  fig.  9,  which  is  slightly' 
enlarged. 
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Fresh-water  Mollusks  of  the  Dakota  Formation. 
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THE  SHELLS  OF  THE  TEES  MARIAS  AND  OTHER  LOCAL- 
ITIES ALONG  THE  SHORES  OF  LOWER  CALIFORNIA 
AND  THE  GULF  OF  CALIFORNIA. 


By  Robert  E.  0.  Stearns,  Ph.  D., 

Adjunct  Curator  of  the  Department  of  Mollusks. 


In  the  spring  of  1876,  Mr.  W.  J.  Fisher,  of  San  Francisco,  who  had 
previously,  in  1873,  been  connected  as  Naturalist  with  the  U.  S.  S. 
TuBcarora  Telegraph  Sounding  Expedition,  under  Commander  George 
E.  Belknap,  conceived  the  idea  of  chartering  or  purchasing  a  small 
vessel  and  making  an  investigation  of  the  shores  and  islands  of  Lower 
California  and  the  Gulf  of  California  in  the  interest  of  natural  history. 
Through  the  generosity  of  Mr.  Fisher,  the  greater  part  of  the  mollusks 
collected  by  him  were  given  to  me,  and  became  a  part  of  the  Stearns 
Collection,  now  incorporated  into  the  greater  collection  of  the  U.  S. 
National  Museum. 

Mr.  Fisher's  collection,  though  made,  as  it  will  be  seen,  many  years 
ago,  has  not  heretofore  been  brought  to  notice.  Notwithstanding  this 
lapse  of  time,  its  value,  through  the  importance  of  the  information  it 
furnishes  on  the  geographical  distribution  of  most  of  the  species  enum- 
erated, has  not  been  impaired  by  delay  in  publication,  as  no  subsequent 
collector  has  touched  at  or  visited  so  many  localities  around  the  shores 
of  the  Gulf  and  of  Lower  California,  or  if  any  such  collection  has  been 
made  it  has  not  been  made  known.  Many  of  the  localities  have  not  pre- 
viously been  mentioned,  either  by  collectors  or  aathors.  The  impor- 
tance of  Mr.  Fisher's  collection,  in  its  bearing  upon  the  MoUuscaof  the 
Tres  Marias,  is  worthy  of  special  mention;  it  would  of  itself  justify  the 
publication  of  the  list,  for  it  exhibits  more  fally  the  mollusk-fauna  of 
this  interesting  and  little-known  group  of  islands,  and  includes  a  greater 
number  of  species  than  any  and  all  previous  publications.  Aside  from 
the  few  new  species  that  he  collected,  much  light  was  obtained  as  to 
others  that  may  be  regarded  as  rare  or  little  known,  and  again,  the 
detection  of  so  many  familiar  forms,  heretofore  associated  in  our  minds 
with  Indo-Pacific  or  rather  Polynesian  waters,  is  almost  a  revelation 
and  of  exceeding  interest.    There  are  no  currents  setting  eastward  from 
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the  Pacific  that  might  possibly  transport  drift  material  from  the  regions 
where  these  species  are  known  to  live,  and  thus  (jonvey  and  enable  them 
to  make  a  lodgment  or  gain  a  foothold  on  the  western  coast  of  the 
continent.  In  the  gulf  region  the  currents  sweep  in  the  opposite  direc- 
tion, that  is,  to  the  westward.  It  is  possible  that  these  exotic  forms 
have  been  introduced  as  an  incident  of  commerce. 

For  many  years  vessels  seeking  a  return  cargo  from  various  places 
in  Indo-Pacific  waters  have  visited  the  gulf  region,  especially  the 
Tres  Marias  islands,  for  the  dyewoods  that  are  found  there,  and  which 
at  various  periods  have  furnished  quite  a  large  business  to  vessels 
seeking  return  freights.  Vessels  bound  to  the  gulf  ports  in  such  cases 
would  be  in  ballast,  and  if  from  Indo-Pacific  regions  the  ballast  would, 
it  is  probable,  consist  in  the  main  of  coral  blocks  or  fragments  of  reef- 
rock,  the  chinks  of  which  ordinarily  furnish  a  hiding  place  for  mollus- 
can  species,  and  other  small  forms  of  marine  life.  Upon  aiTiving  at 
tlie  port  or  embarcadero  before  loading,  the  ballast  would  be  dumped 
overboard,  and  with  it  such  animals,  living  or  dead,  as  were  secreted 
among,  attached  to,  or  contained  in  it.  The  Tres  Marias  and  Altata 
are  well  known  loading  places  for  the  dyewoods  trade;  the  latter  being 
an  embarcadero  for  interior  regions,  where  the  dyewoods  are  cut.  In 
one  instance  I  collected  several  specimens  of  Orthalicm  undatus  and  a 
species  of  Bulimulus  that  had  concealed  themselves  among  the  dyewood 
and  were  transported  with  it  to  San  Francisco.  Upon  discharging  the 
cargo,  in  throwing  the  freight  ashore,  the  snails  were  jarred  out.  Some 
of  them  were  picked  up  on  the  wharf  and  others  in  the  hold  of  the 
vessel  after  the  cargo  was  discharged. 

Besides  the  dyewoods,  salt  from  the  Carmen  Island  works  and  orchilla 
famish  export  cargoes  in  whole  or  in  part.  The  extent  of  the  traffic 
in  these  Mexican  exports  varies  very  much  one  year  or  period  compared 
with  another.  At  the  time  of  the  Franco-Mexican  war,  or  rather  the 
invasion  of  Mexico  by  the  French,  the  commerce  of  the  gulf  was 
greatly  increased.  It  was  during  this  period  that  large  and  important 
additions  were  made  to  the  Stearns  Collection,  through  arrangements 
made  with  parties  employed  in  the  coastwise  trade  between  California 
and  west  Mexican  ports.  No  such  opportunity  for  obtaining  the  shells 
of  the  gulf  region  has  occurred  since,  nor  is  likely  to  for  many  years. 
In  addition  to  the  collection  made  by  Mr.  Fisher,  I  have,  in  a  few 
instances,  added  to  the  list  localities  visited  by  other  friends  and  the 
species  collected  by  them.  In  this  connection,  the  names  of  Capt.  A. 
Forrer,  of  Dr.  William  M.  Gabb,  whose  collections,  made  at  San  Juanico 
and  Loreto,  Lower  California,  in  February,  1867,  were  published  by 
me  in  1873,*  and  the  late  Henry  Edwards,  well  known  as  an  excellent 
actor  and  in  scientific  circles  as  an  accomplished  entomologist  and 
writer  on  entomological  subjects,  who  contributed  a  few  species  that 
were  found  by  him  at  Mazatlan  and  vicinity  in  1873,  appear  occasion- 
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ally,  and  the  names  of  other  friends — Mr.  J.  W.  Towne,  of  San  Fran- 
cisco, Samuel  Pillsbury,  Henry  W.  Henshaw,  and  Henry  Hemphill 
occur.  The  latter,  as  well  as  Mr.  L.  Belding,  of  California,  and  Dr. 
Edward  Palmer,  have  added  many  species  and  examples  of  interest 
and  importance  to  the  national  collection. 

All  of  the  species  credited  to  San  Juanico,  on  the  outer  coast  of  the 
peninsula,  and  Loreto  were  collected  by  Dr.  Gabb.  All  of  those 
referred  to  Altata  were  presented  by  Mr.  A.  J.  Gove,  of  San  Fran- 
cisco, who  received  them  directly  from  the  parties  who  collected  them 
at  the  locality  stated.  With  a  few  exceptions,  all  of  the  species  herein 
listed  are  contained  in  the  National  Museum,  having  formed  a  part  of 
the  Steams  Collection.  This  list  is,  however,  not  quite  complete.  There 
are  several  species,  notably  of  Chitons^  not  yet  determined,  that  should 
be  added,  and  doubtless  a  few  small  species  may  ultimately  be  found  in 
the  general  collection  that  were  collected  by  Mr.  Fisher  and  have  been 
overlooked,  for  the  department  of  mollusks  in  the  National  Museum  has 
reached  such  vast  proportions,  the  registered  numbers  already  exceed- 
ing 126,000  trays,  that  omissions  are  likely  to  occur  in  a  paper  of  this 
character,  through  want  of  time  to  make  a  critical  examination  and 
revision. 

The  latitude  and  longitude  of  the  various  localities  referred  to  are 
given  below,  commencing  at  the  Coronado  Islands,  the  most  northerly 
on  the  ocean  side,  off  the  peninsula  of  Lower  California,  and  proceeding 
southerly  to  Cape  St.  Lucas;  thence  northerly  along  the  western  shore 
of  the  Gulf  of  California,  including  the  islands;  thence  along  the  eastern 
shore  of  the  gulf,  following  the  same  and  the  mainland  along  the  Mexi- 
can coast  to  the  last  or  most  southerly  locality,  Acapulco,  in  latitude 
160  55'. 

In  my  lists  of  the  shells  collected  at  San  Juanico  and  Loreto  by  Dr. 
Gabb,  heretofore  mentioned,  I  referred  to  San  Juanico  as  being  "on 
the  east  side  of  the  peninsula  of  Lower  California  in  latitude  27^  north." 
This  was  an  error  occasioned  by  my  following  the  localities  as  given 
in  Prof.  C.  B.  Adams'  list  of  the  "Shells  of  Panama;"  and  due  no 
doubt  to  the  fact  of  there  being  twoplaceft,oneon  eachsideof  the  penin- 
sula of  the  same  name.  To  prevent  mistakes,  I  have  listed  the  San 
Juanico  of  the  eastern  side  as  Point  San  Juanico  (see  San  Juanico 
Cove).  In  connection  with  Boca  de  los  Piedras,  frequently  referred  to, 
see  Estera  d^  los  Piedras  in  the  list  of  localities. 

Delays  due  to  various  causes  have  enabled  me  to  add  the  collections 
made  by  the  AlhatrosH  naturalists.  Prof.  Leslie  A.  Lee  and  his  assist- 
ants, in  1887-'88  at  Ballenas  and  Pichilinque  bays,  etc.,  so  far  as  the 
same  have  been  worked  up  at  this  date. 

Several  8i>ecies  of  land  shells  inhabiting  the  Gulf  region  are  included 
in  this  paper;  for  further  information,  relating  to  those  of  Lower  Cali- 
fornia more  particularly,  attention  is  called  to  Dr.  Cooper's  three  papers 
"On  Land  and  Fresh- water  Molluscaof  Lower  California,"  in  Vol.  in  of 
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the  Proc.  Calif.  Acad.  Sciences,  also  an  article  in  Zoe^  April,  1892,  and  to 
the  more  recent  paper  by  Mr.  Dall  on  the  "Land  Shells  of  the  Genu^ 
Bulimulus  in  Lower  California,"  etc. 

In  this  connection  see  the  titles  of  various  publications  at  the  close 
of  this  paper. 

Localities, 


Lower  California,  western  or  ocean  shore  from  vicinity  of  San  Diego  to  Cape  St. 
Lucas: 


Locality. 


Coronado  Island  B  

Todoa  Santos  Bay 

San  Tomas 

San  Quentin  Bay 

Guadeloupe  Island 

Cerros  or  Cedros  Island 

Assuncion  Island 

Ballenas  Bay 

San  Juanico 

Santa  Maria  Bay 

Magdalena  Bay 

Margarita  Bay 

Cape  St.  Lucas 


LatN. 

Long.W. 

o 

o  / 

32  25 

117  15 

31  50 

116  40 

31  33 

116  42 

30  24 

115  65 

29  00 

118  20 

28  10 

115  15 

27  06 

114  18 

26  45 

113  25 

26  04. 

112  17 

24  45 

112  13 

24  35 

112  00 

24  25 

111  40 

22  52 

109  55 

Lower  California,   gulf  side  of   peninsula  and    islands,  from  Cape   St.   Lucas 
northerly. 


Locality. 


La  Pa» 

Pichilinqne  Island 
San  Josef  Island. 
Port  Escondido 
Loreto 

Carmen  Island 

San  Bruno 

San  Juanico  Cove 

Mulege  Bay  (anchorage) 

San  Lucas  Cove , 

San  Marcos  Island 

San  ( /arlos  Bay 

San  Juan  Bay 

San  I>Yancisquita  Bay , 

Los  Animas  Bay 

Angeles  Bay 

Puerto  Refugio  north  end  of  Angel  de  la 

Guardia  Island 

San  Luis  Island 


Lat.N. 

Long.  W. 

O  t 

o  < 

24  10 

no  20 

24  16 

no  21 

25  00 

no  40 

25  49 

in  19 

26  00 

111  21 

26  00 

111  09 

26  12 

111  23 

26  22 

111  26 

26  .54 

111  58 

27  12 

112  13 

27  13 

112  05 

27  51 

112  47 

28  02 

112  49 

28  26 

112  53 

28  50 

113  20 

28  55 

113  32 

29  33  I 
29  58 


113  34  i 

114  25  I 


Gulf  of  California,  eastern  or  main  shore,  and  islands  southerly  to  Acapnlco  <m  the 
Pacific  Ocean. 


I^ocality. 


Lat  N.     Long.  W 


GuayiMS... ;  27  55  110  53 

RiXrer  Taoui,  mouth |  27  37  119  40 

Estero  de  los  Piedras ,  25  50  109  25 

^<**» 24  38  107  57 

Mazatlan 23  11  106  26 

SanBUs.. 22  50  105  30 

TresMarias 2125  106  26 

Manzanilln 19  00  |      104  30 

Socorro  Island 18  48  I      11100 

Acapnlco 16  55  |      100  00 
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The  islands  constituting  the  Tres  Marias  group  are  known  as  the 
Maria  Madre,  the  San  Juanita,  the  Maria  Magdalene,  and  the  Maria 
Gleofas,  the  Maria  Madre  being  the  largest.  They  are  situated  due 
west  of  San  Bias,  and  "  consist  of  stratified  rocks/'  separated  from  the 
laaiuland  "  by  a  flat  of  not  more  than  ♦  thirty  fathoms''  in  depth. 

All  or  nearly  all  of  the  forms  credited  to  this  group  are  from  Maria 
Madre;  or  if  collected  upon  the  others,  the  fact  has  not  been  stated 
by  Fisher,  or  the  other  collectors  as  far  as  I  am  aware. 

Of  Socorro,  the  principal  island  of  the  more  distant  Bevilla-Gigedo 
group,  we  know  but  little  or  nothing.  It  was  visited  several  years  ago 
by  Grayson,  the  ornithologist.  The  few  marine  shells  that  have  been 
brought  from  there,  are  as  would  be  supposed,  familiar  gulf  forms.  Of 
the  land  shells  nothing  is  known.  These  islands  are  situated  in  com- 
paratively deep  water,  according  to  the  Albatross^  soundings  from  1,500 
to  1,800  fathoms. 

Class  PELECYPODA. 
Family  Ostreid^k. 

OSTREA  PALMULA,  Carpenter. 

Rare  (No.  74809,  U.  S.  N.  M.).  Pond's  Island  southern  point  of 
Angeles  Island,  Gulf  of  California,  Fisher;  La  Paz  A.  Forrer. 

This  species  is  number  357  in  Carpenter's  Checklist  of  the  Smith- 
sonian Institution,  and  in  the  ''Mazatlan  Mollusca,"  number  "214  h: 
Ostraeaf!  conchaphilay  var.  palmulaJ" 

Judging  from  Carpenter's  description  in  his  Mazatlan  shells,  the 
Fisher  and  Forrer  examples  belong  to  his  species.  The  specimen  before 
me  is  much  larger  than  the  measurement  given  by  Carpenter,  and  the 
proportions  are  not  the  same;  as  oysters  vary  so  much  in  this  respect, 
the  individuals  of  one  colony  compared  with  the  individuals  of  another, 
this  discrepancy  may  be  allowed  to  pass  without  further  comment. 

The  chief  example  (Fisher's)  measures  3'56  by  3*48  inches,  a  flue 
specfimen. 

The  Forrer  s[)ecimen  which  is  a  thick,  solid  shell  shows  2  inches  in 
greatest  length  by  IJ  inches  in  width. 

Carpenter  gives  the  proportions  and  size  of  his  type,  as  "long.  2-3, 
lat.  I'd  [height]."  He  says  "remarkable  for  the  palmated  foliations  on 
the  outer  margin,  •  •  ♦  and  for  the  row  of  denticles  within  this 
limb  and  within  the  nacreous  border,  fitting  into  corresponding  depres- 
sions in  the  other  valve."  The  palmated  foliations  radiate  from  just 
beneath  the  cartilage  in  the  under  or  lower  valve  to  the  margin.  In 
the  upper  valve  these  radiating  ribs  commence  at  a  point  about  one- 
tliird  of  the  distance  from  the  umbo ;  perhaps  in  a  large  number  of 
examples,  Bome  might  exhibit  this  character  as  extending  to  the  umbos. 
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In  the  specimen  before  me,  which  resembles  a  large  Plicaiulaj  there 
are  from  19  to  20  of  these  ribs;  these  are  sharply  angulated  and  inter- 
lock closely  at  the  margin  of  the  valves.  For  an  oyster  this  is  a  well 
marked  species;  it  suggests  Hanley's  Oatrea  megadon. 

Family  Anomiid^e. 

PLACUNANOMIA  CUMINGII,  B  rode  rip. 

One  perfect  example. 

Off' Lower  California,  at  Station  2827;  shelly  bottom,  in  10  fathoms; 
Alhatro88. 

Family  Spondylidje. 

SPONDYLUS  PRINCEPS,  Broderip. 

Several  examples,  and  odd  valves. 

Pichilinque  Bay;  also  at  Station  2828,  off  Lower  California,  in  10 
fathoms;  Albatross,  The  various  colors  exhibited  by  the  shells  of  this 
beautiful  species  are  included  in  the  collections  at  above  places. 

Family  PecteniDuE. 

PECTEN  SUBNODOSUS,  S  o  w  e  r  b  y  . 

Loreto;  Scamnion's  Lagoon  (No.  105625,  U.  S.  N.  M.),  Hemphill; 
Carmen  Island  (No.  63647,  U.  S.  N.  M.),  Towne.  Examples  of  this  fine, 
though  not  very  rare  species,  Irequently  occur,  that  are  neither  nodose 
or  subnodose.    Hemphill  found  it  living  on  mud  flats. 

Pichilinque  Bay  (two  odd  valves),  Albatross;  also  at  Station  2827 
O^o.  102091^  U.  S.  N.  M.)  and  Station  2826,  10  fathoms  (No.  102088. 
U.  S.  N.  M.);  in  9 J  fathoms,  off  Lower  California. 

PECTEN  VENTKICOSUS,  So  w  e  r  I.  y  . 

Several  examples. 

Pichilinque  Bay,  one  good  specimen,  beaijh;  Sta.  Margarita  Island 
(one  valve) ;  Station  2828, 10  fathoms,  off  Lower  California;  zX\  Albatross, 

PECTEN  (JANIRA)  DENTATA,  Sowerby. 

Several  examples. 

San  Juanico;  St.  Luis  Bay ;  Guaymas,  Palmer  (No.  12508,  U.  S.  N.  M.), 
Ballenas  Bay  (concave  valve),  and  one  good  specimen  at  Station 
2828,  off  Lower  California,  in  10  fathoms;  Albatross. 

Family  Aviculid^. 

AVICULA  PERUVIANA,  Reeve. 

One  pair  valves;  beach.     Sta.  Margarita  Island. 
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MARGARITIPHORA  FIMBRIATA,  D  u  n  k  e  r. 

Valves  only. 

Picliilinque  Bay;  Station*  2828,  10  fathoms,  off  Lower  California; 
AlbairosH. 

PERNA  JANUS.  C  a  r  p  e  n  t  e  r . 

Several  examples. 

La  Paz,  both  Fisher  and  Forrer  (No.  73560,  U.  S.  N.  M.). 

I  have  three  well-marked  specimens  before  me,  which  agree  with 
Dr.  Carpenter's  description  in  the  Mazatlan  catalogue,  pp.  151,152. 
The  description  says :  *'  The  sculpture  of  the  valves,  of  which  the  under 
is  smooth,  the  upper  ornamented  with  fine,  radiating  stride,  etc. ;"  two  of 
the  specimens,  however,  show  the  radiating  striae  on  both  valves.  Car- 
penter gives  the  measurement  of  his  "the  largest,  long,  (the  diagonal 
of  the  lozenge)  1.12 ;  lat.  0.68,  etc."  inch. 

My  largest  example  (Fisher's)  measured  in  the  same  way,  gives  the 
following:  Length,  2.25;  breadth,  1.20  inch. 

PERNA  JANUS,  Carpenter;  variety. 

Two  examples.    La  Paz  (No.  73561,  U.  S.  N.  M.),  Forrer. 

This  is  an  interesting  intermediate  form,  which  unites  in  the  individ- 
ual before  me  the  characters  of  Dr.  Carpenter's  Janus  and  Orbigny's 
Chemnitzianum,  The  greater  portion  of  the  exterior,  exhibits  the 
coarse,  laminated  growth  of  the  latter  generally  exhibited  in  the  species, 
and  is  posteriorly  produced  and  elongated  as  is  common  in  said  form. 
The  later  growth,  however,  shows  on  the  edge  of  the  posterior  side 
near  the  dorsal  line,  as  well  as  on  the  anterior  side,  towards  and  extend- 
ing to  the  ventral  margin,  the  radiating  striae,  which  Carpenter  refers 
to  as  a  characteristic  of  P.  Janus.  The  specimen  is  foot  or  hatchet- 
shaped,  and  measures  1.12  inches  in  length,  1.61  inches  in  breadth. 

PERNA  CHEMNITZIANA.  Orbigny. 

Several  specimens. 

Pichilinque  Bay  (one  good  example) ;  Station  2828,  otf  Lower  Califor- 
nia, in  10  fathoms  (No.  102098,  U.  S.  N.  M.);  Albatross. 

Family  Mytilid^e. 

MYTILU8  MULTIFORMIS,  Carpenter. 
Several  soecimens.    Tres  Marias  (No.  41623,  U.  S.  N.  M.). 

SEPTIFER  CUMiNGIANUS,  Duuker. 

Station  2827, 10  fathoms  shelly  bottom  off  Lower  California,  Albor 
Proc.  N.  M.  94 10 
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tro88  (No.  102104,  U.  S.  N.  M.).    The  specimen  was  attached  to  a  Pla- 
cunanomia  valve. 

MODIOLA  CAPAX,  Conrad. 

One  example. 

La  Paz,  Forrer.    Sta.  Margarita  Island  (fragment),  Attatross. 

The  late  J.  A.  McNeil,  so  well  known  for  the  archaeological  material 
collected  by  him  in  Ohiriqui,  etc.,  obtained  the  above  species  in  the 
Bay  of  Fonseca. 

MODIOLA  BRAZILIENSIS,  CheniDitz. 

Two  examples. 

La  Paz,  Forrer  (No.  63706,  U.  S.  N.  M.);  Hemphill  has  carried  the 
distribution  much  farther  to  the  north,  having  collected  it  in  Sanlgna- 
cio  Lagoon  (No.  105601,  U.  S.  N.  M.).  Dr.  Edward  Palmer  found  it  quite 
abundant  near  Guaymas,  and  the  late  J.  A.  McNeil  obtained  beautifiil 
clean  examples  at  the  more  southerly  locality  of  the  Bay  of  Fonseca 
(No.  63705,  U.  S.  N.  M.).     It  is  a  well  marked  species. 

LITHOPHAGUS  f  ARISTATUS,  S  o  1  a  ii  d  e  r  . 

Two  examples. 

Burrowing  in  Spondylus  pririceps,  Station  2828,  10  fathoms  off  Lower 
California,  also  fragments  Sta.  Margarita  Island;  Albatross. 

Family  Abcid^. 

AKCA  PACIFICA,  S  o  w  e  r  b  y  . 

One  specimen.     San  Juanico. 

ARCA  (SCAPHARCA)  LABIATA,  Sower  by. 

Several  specimens.    Animas  Bay  (No.  41604,  U.  S.  N.  M.). 

This  pretty  species  is  represented  in  the  Fisher  collection  by  numer- 
ous examples,  all  fresh  and  perfect;  its  geographical  range  extends 
from  Peru  to  the  above  locality,  the  most  northerly  thus  far  reported. 
Gabb  collected  it  at  Loreto  (No.  74836,  U.  S.  N.  M.),  and  Bridges 
detected  it  at  San  Juan  del  Sur,  in  Nicaragua  (No.  74837,  U  S 
N.  M.). 

ARCA  (SCAPHARCA)  TUBERCULOSA,  Sowerby. 

Two  specimens.  Magdalena  Bay  (No.  74813,  U.  S.  N.  M.) ;  San  Juan- 
ico, Gabb;  Guaymas,  E.  Palmer  (No.  23617,  U.  S.  N.  M.). 

ARCA  (SCAPHARCA)  MULTICOSTATA,  Sowerby. 

Numerous  examples. 

Scammon's  Lagoon  on  mud  flats  (No.  105596,  U.  S.  N.  M.),  Hemphill- 
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San  Qaentin  Bay,  Belding;  Sau  Juanico,  Gabb;  Guayma«(No.  23616, 
U.S.N.  M.),  Dr.  Palmer. 

ARCA  (NOETIA)  GRANDIS,  Broderip  and  Sowerby. 

A  few  examples.  Guaymas  (No.  23616,  U.  S.  N.  M.),  Dr.  Palmer;  San 
Juanico. 

ARCA  (BYSSOARCA)  GRADATA,  Broderip  and  Sowerby. 

Abundant.  Point  Kscondido;  St.  Josef  Island;  La  Paz.  Ranges 
southerly  to  Ecuador. 

ARCJA  (BYSSOARCA)  SOLIDA,  Sowerby. 

Common.  Point  Escondido  (No.  75012,  U.  S.  N.  M.);  St.  Josef 
Island;  La  Paz;  found  nearly  everywhere  in  the  Gulf,  and  in  South 
America  on  the  coast  of  Peru.  The  Albatross  collection  contained  one 
valve  from  Sta.  Margarita  Island. 

ARCA  (BYSSOARCA)  REEVIANA,  C)rbigny. 

Several  specimens.  Mulege  Bay  (No.  74825,  U.  S.  N.  M.);  La  Paz 
(No.  34100,  U.  S.  N.  M.),  Belding;  Sau  Ignacio  Lagoon  (No.  105612,  U. 
S.N.  M.),  H.  Hemphill,  "underside  of  stones.'^ 

ARCA  (BYSSOARCA)  MUTABILIS,  Sowerby. 

One  living  example.    Tres  Marias  (No.  102184,  U.  S.  N.  M.). 

PECTUNCULUS  (AXINiEA)  MACULATA,  Brodi^rip. 
Three  examples.     La  Paz  (No.  63782,  U.  S.  N.  M.),  S.  Pillsbury. 

PECTUNCULUS  (AXIN^EA)  TENUISCULPTUS,  Carpenter. 

Several  specimens.    Carmen  Island  (No.  63776,  U.  S.  N.  M.),  Towne. 

PECTUNCULUS  (AXINiEA)  GIGANTEUS,  Reeve. 

Numerous  examples.  La  Paz  and  San  Josef  Island;  Guaymas  (No. 
23547,  U.  S.  N.  M.),  Palmer;  Carmen  Island  (No.  63777,  U.  S.  N.  M.), 
Towne.  An  adolescent  example  at  the  first  named  locality  was  col- 
lected by  Capt.  Forrer  (No.  63781,  U.  S.  N.  M.),  and  Fisher's,  from 
St.  Josef  Island,  were  all  young  shells.  Towne's  Carmen  Island  speci- 
mens were  very  fine. 

Family  Ledid^. 

LED  A  (YOLDIA)  LANCEOLATA,  Lamarck. 
Numerous  valves.    Gulf  of  California  (No.  73667,  U.  8.  N.  M.). 
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This  form  is  exceedingly  rare;  odd  values  are  occasionally  met  with  in 
beach  rubbish. 

Family  Oarditid^e. 

CARDITA  PECTUNCULUS,  Bruguier«. 

+  C.  afflniH,  SowERBY. 

-|-  C.  Calif omica,  Desha  yes. 

Two  specimens. 

La  Paz  (No.  73610,  U.  S.  N.  M.);  Loreto  (No.  73611,  U.  S.  N.  M.), 
Dr.  Gabb.     Sta.  Margarita  Island  (two  good  examples),  Albatross. 

CARDITA  (VENERICARDIA)  FLAMMEA,  Michel  in,  1830. 

+  C.  varittj  Broderip,  1832. 

-|-  C  tumida  of  the  same  aiithor. 

Several  specimens.  Tres  Marias  (No.  73619,  U.  S.  N.  M.);  Mulege 
Bay  (No.  73618,  U.  S.  N.  M.). 

Magnificent  examples  of  this  fine  species  have  been  dredged  by  the 
U.  8.  Fish  Commission  steamer  Albatross.  These  are  of  a  pinkish  color 
with  whitish  and  darker  markings,  and  measure  69  millimeters  from 
beak  to  ventral  margin  (about  2f  inches). 

CARDITA  (VENERICARDIA)  CRASSA,  Gray. 

One  specimen.    Tres  Marias  (No.  73625,  U.  8.  N.  M.). 
The  single  example  of  this  well-marked  form  obtained  is  about  two- 
thirds  the  size  of  the  figure  in  Reeve's  monograph,  species  34. 

Family  Orassatellid^. 

CRASSATELLA  GIBBOSA,  Sowerhy. 

One  adolescent  specimen. 

8an  Lucas  Cove  (No.  75033,  U.  8.  N.  M.).  The  e.\ample,  though 
small,  is  quite  characteristic;  it  was  obtained  by  dredging.  This 
species  is  exceedingly  rare.  Dr.  Jones  collected  four  odd  valves  at 
Payta,  Peru,  in  1884,  and  Gabb  detected  it  at  Lore  to  in  1867  (No. 
73522,  U.  8.  N.  M.);  Guaymas,  Dr.  Palmer  (No.  23548,  U.  8.  N.  M.). 

Family  Lucinid^. 
LUCINA  (DI VARICELLA)  DENTATA,  Wood. 

Examples.    8an  Juanico  and  Loreto;  Dr.  Gabb. 

An  interesting  form  occurring  in  the  Atlantic  Dall  gives  the  range 
from  Georges  Bank  off  Hatteras,  to  the  West  Indies,  thence  southerly 
to  Brazil,  in  from  six  to  fifty- two  fathoms.  The  above  is  the  Gyclas  den- 
tata  of  the  older  authors. 

LUCINA  BELLA,  Courad. 

Fresh  specimen.    Gulf  of  California, 
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A.  single  example  in  perfect  condition.  Precise  locality  not  stated. 
Not  uncommon  among  Gulf  material. 

LITCINA  CALIFORNICA,  Conrad. 

One  specimen.     La  Paz  (No.  41626,  U.  S.  N.  M.),  A.  Porrer. 

LUCINA  NUTTALLI,  Conrad. 

Numerous  examples. 

La  Paz  (No.  101750,  U.  S.  N.  M.);  also  at  various  places  on  the  ocean 
sideof  Lower  California  to  California  proper,  San  Diego,  San  Pedro,  etc. 

LUCINA  (CODAKIA)  TIGRINA,  Linn  sens. 

Several  examples. 

Pichilinque  Bay  (3  fresh  valves);  Albatross.  Carmen  Island  (No. 
73497,  U.  S.  N.  M.),Towne;  Gulf  of  California  (No.  73496,  U.  S.  N.  M.); 
La  Paz  (No.  34094,  XT.  S.  N.  M.),  L.  Belding.  This  is  another  widely 
distributed  species,  credited  to  various  remotely  separated  regions. 
Garrett  *  gives  the  Viti  and  Samoan  islands  as  localities  in  the  Indo- 
Pacific  province.  Dall  f  gives  the  Atlantic  range  as  St.  Augustine, 
Fla.,  Florida  Keys,  West  Florida,  Texas,  Bermuda,  to  Aspinwall,  and 
it  occurs  fossil  as  far  back  as  the  Pliocene. 

Family  Diplodontid^. 

DIPLODONTA  ORBELLA,  Gould. 

Two  examples. 

Point  San  Queutin  (No.  73632,  U.  S.  N.  M.);  also,  San  Juanico,  col- 
lected by  Dr.  Gabb;  Gulf  of  California  (No.  41603,  U.  S.N.  M.). 

DIPLODONTA  (FKLANIA)    SERRICATA,  Reeve. 

Several  examples. 

Mazatlan(No.  73635,  U.  S.  N.  M);  San  Ignacio  Lagoon  (No.  105621, 
U.  S.  N.  M.),  Hemphill;  Gulf  of  California,  at  head  of  the  Gulf,  Dr. 
Palmer  (No.  68335,  U.  S.  N.  M.). 

Family  Galeommid^. 

SCINTILLA  CUMINGII,  Deshayes. 

Two  examples. 

Gulf  of  California  (No.  73628,  IJ.  S.  N.  M.);  Cape  St.  Lucas  (No. 
41613,  U.  S.  N.  M).  A  very  rare  form.  From  Todos  Santos  Bay  (No. 
102187,  U.  S.  N.  M),  the  Museum  contains  what  may  prove  to  be  another 
species  of  this  genus. 

Family  Laseid^. 

LASEA  RUBRA,. Mo  lit.;   var.    SIJBVIRIDIS,  (Parpen  ter. 

Several  examples. 

Cape  St.  Lucas  (No.  74018,  U.  8.  N.  M.);  San  Queutin  Bay  (No.  75032, 


*  Catalogue  iv,  Museum  Godeflfroy,  May,  1869. 

t  Marine  MoUusks  S.  E.  coast  of  the  Uuited  States,  1889^  ^  r\r\r^\o 
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U.  8.  N.  M.),  '*  found  among  Mytilus  on  rocks  [Fisher],  April  27, 187(5 ;" 
also  at  Monterey,  Oal.,  two  specimens.  The  foregoing  was  Dr.  Car- 
penter's determination,  copied  from  his  label. 

Family  Chamid^. 

CHAMA  PANAMENSIS,  Reeve. 
One  example;  La  Paz,  Oapt.  Forrer. 

CIIAMAf  FRONDOSA,   B  rod  ©rip. 

Three  specimens. 

Gulf  of  California  (No.  74805,  U.  S.  K  M.),  attached  to  valve  of 
Meleagrina  fimhriata.    Altogether  a  fine  series. 

At  Station  2828,  off  Lower  California,  in  10  fathoms  (probably  this 
species).  Albatross, 

Family  C  ARDilD^. 
CARDIUM  SENTIC081JM,   Sowerby. 

Several  examples. 

San  Juanico;  also  found  in  the  Gulf  of  California  at  the  head  of  the 
Gulf  (No.  36085,  U.  S.  N.  M.);  Dr.  E.  Palmer  (No.  63752,  U.  S.  N.  M.). 
Very  close  to  the  more  northern  ^^  qtuidrigenarium^^  of  Conrad,  and 
may  prove  to  be  the  same. 

CARDIUM  PROCERUM,  Sowerby. 

One  specimen. 

Magdalena  Bay  (No.  63740,  U.  S.  N.  M);  Guaymas  (No.  23499,  U.  S. 
N.  M.),  Dr.  Palmer.  Ballenas  Bay  (valves),  and  on  good  example  at 
Pichilinque  Bay,  Albatross. 

CARDIUM  MACULOSUM,  Wood. 

One  valve. 

Gulf  of  California  (No.  63744,  U.  S.  N.  M.),  Stearns  collection;  an 
exceedingly  rare  and  characteristic  species. 

CARDIUM  CONSORS,    Broaerip    »im1    Sowerby. 

Several  examples;  common. 

La  Paz  (Nos.  34091,  63748,  U.  S.  N.  M.);  Mazatlan  (No.  63747,  U.  S. 
N.  M.);  Acapulco(No.  137H3,  U.  S.  N.  M.);  Carmen  Island  (No.  63746, 
U.  S.  N.  M.),  Towne.  This  last  is  rather  varietal  than  typical,  being 
not  (piite  characteristic.  The  Albatross  dredged  two  dead  valves  at 
Staticm  2S2S,  10  fathoms  ott*  Lower  California. 

CARDIUM    (PAPYRIDKA)  ASPKKSUM,    Soxverby. 

One  example. 

La  Paz,  Forrer  (No.  63769,  V.  S.  N.  M.).  The  National  collection  has 
the  same  species  from  Carnnui  Island  (No.  63768,  U.  S.  N.  M.);  La  Paz 
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(valve),  L.  Bekliug  (No.  34092,  \\  S.  N.  M.);  Gulf  of  (California  several 
(No.  63767,  U.  S.  N.  M.);  San  Juauico,  Gabb. 

A  rare  species  and  closely  approaching  the  Antillean  P.  hullntum. 
Cuming  collected  it  at  St.  Elena,  on  the  coast  of  Guayaciuil,  in  lati- 
tude about  2o  south. 

CARDIUM    (LIOCARDIUM)  APICINUM,  CJarpeiiter. 
—  f  Elenense,  Carpeiitc^r'n  Maz.  Cat. 

Numerous  examples. 

Boca  de  los  Piedras  (No.  63759,  U.  S.  N..M.),  fine  examples.  A  va- 
riety of  this  species  was  obtained  at  Mulege  Bay  (No.  63760,  U.  S.  N. 
M.),  two  specimens;  Mazatlan  (No.  63758,  U.  S.  N.  M.);  Gape  St.  Lucas 
(No.  63761,  U.  S.N.  M.),  Xantus. 

CARDIUM  (LIOCARDIUM)  KLATUM,  Sowerby. 

Numerous  examples. 

Guaymas;  Pinecat^  Bay  (No.  23615,  U.  S.  N.  M.),  Dr.  B.  Palmer;  Gulf 
of  California  (Nos.  a3737, 34093,  U.  S.  N.  M.);  San  Ignacio  Lagoon  (No. 
105398,  U.  S.  N.  M.),  and  San  Diego  (No.  63738,  U.  S.  N.  M.),  Henry 
Uemphill.  A  magnificent  species.  Our  largest  example,  a  single  valve 
measures  6|  by  5|  inches.  Santa  Margarita  Island  (one  valve),  Alba- 
tross, 

Family  Venerid^:. 

VENl\S  MULTIC08TATA,  Sowerby. 

Several  examples. 

Bscoudido  Bay  (No.  63(J67,IJ.  S.  N.  M.),  Fisher;  La  Paz,  Forrer. 

The  largest  of  Mr.  Fisher's  specimens  measured,  length  4.75,  height 
3.87,  breadth  2.63  inches.  The  young  of  the  above  might  easily  be  mis- 
taken for  adolescent  shells  of  V.  reticulata  or  V.  puerpera,  Indo-Pacific 
species.  Notwithstanding  the  very  great  quantity  of  West  coast  mate- 
rialt  hat  has  passed  under  my  examination,  Mr.  Fisher's  were  the  first 
specimens  that  I  had  seen  from  the  Gulf  region. 

VENUS  CRENIFERA,  Sowerby. 

Several  examples.  Carmen  Island  (No.  63598,  U.  S.  N.  M.),  Towne; 
Cape  St.  Lucas  (No.  23594,  U.  S.  N.  M.),  Dr.  Palmer;  also  same  locality 
(No.  13732,  U.  S.  N.  M.).    A  rare  and  beautiful  species. 

VENUS  (ANOMALOCARDIA)  SUBRUGOSA,  Sowt^rhy. 
=^  No.  112.  Carpenter's  Maz.  Cat. 

Abundant. 

Mulege  Bay;  Gulf  of  California;  (iuaymas  (No.  23589,  U.  S.  N.  M.), 
Dr.  Palmer;  a  sinji^le  specimen,  the  smallest  1  liave  seen,  only  .:>(]  inch 
long  by  .29  inch  in  heiglit,  having  every  aspect  of  maturity;  it  would 
lead  a  i>erson,  witlnmt  a  large  series  of  all  ages  for  comparison,  to  regard 
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it  as  a  different  species.  Adults  measure  from  .97  iuch  to  1.53  inches 
long,  by  .80  inch  to  1.25  inches  high,  respectively.  Though  a  strongly 
characterized  species,  several  individuals  are  requisite  to  properly  rep- 
resent it.  The  National  collection  contains  a  beautiful  variety  of  the 
above  (No.  03567,  U.  S.  N.  M.)  from  Nicaragua,  in  which  the  rounded 
concentric  ridges  are  quite  regiihvr,  and  extend  over  tlie  entire  surface 
of  the  valves  to  the  ventral  edge. 

VENU8  (ANOMALOCARDIA)  SUBIMBRICATA,  Sower  by. 

One  perfect  example,  several  valves.  Santa  Margarita  Island,  Alba- 
tro8H. 

YENUS  (ANOMALOCARDIA)  KELLETTII,  Hinds. 

Numerous  examples. 

Mulege  Bay  (No.  41617,  U.  S.  N.  M.),  one  junior,  less  than  half  an  inch 
(transverse)  length;  Guaymas  (No.  23567,  U.  S.-N.  M.),  Dr.  Edward 
Palmer;  also  numerous  valves  from  the  latter  place  (No.  103280,  U.  S. 
N.  M.). 

VENUS  (CHIONE)  UNDATELLA,   Sowerliy. 

A  single  example.    Tres  Marias  (No.  63605,  U.  8.  N.  M.). 

A  single  specimen  of  this  beautiful  species,  distinguishe<l  by  its  fine, 
closely  approximating  concentric  costae  crossing  rather  broad,  flat  or 
slightly  rounded  radiating  ribs,  more  or  less  marked  with  light  brown, 
in  zigzag  waves,  and  spotted  or  blotched  on  the  surface  of  the  valves. 
Lunule  rounded  cordate  and  dark  brown.  Ligamental  area  deeply 
excavated  and  marked  with  brown  bars  on  the  left  valve.  Hinge  line 
very  heavy.  Muscular  and  pallial  scars  strongly  impressed.  Color 
inside,  light  orange  and  purple. 

The  various  forms  of  this  genus  are  so  profusely  abundant  on  the 
West  coast,  and  exhibit  so  much  variation  through  the  influence  of 
station,  charact-er  of  the  sea  bed,  etc.,  that  no  doubt  too  many  species 
have  been  made.    The  West  American  group  requires  careful  revision. 

VENUS  (CHIONE)  FLUCTIFRAGA,   Sower  by. 

Two  examples. 

San  Juanico  (No.  74264,  U.  S.  N.  M.);  Scammon's  lagoon;  Colorado 
Eiver,  Fort  Yuma  (No.  36409,  U.  S.  N.  M.);  Guaymas  (No.  23595,  U.  S. 
N.  M.),  Dr.  Palmer.  Extends  northerly  along  the  coast  to  San  Diego 
and  San  Pedro. 

VENUS  (CHIONE)  SUCCINCTA,   Valenciennes. 

Not  uncommon.  San  Juanico;  Loreto  (doubtful).  Guaymas  (No. 
23592,  U.  S.  N.  M.),  Palmer;  La  Paz  (No.  34084,  IT.  S.  N.  M.),  L.  Belding. 

VENUS  (CHIONE)  SIMILTJMA,  Sowerby. 

Several  specimens. 

San  Quentin  Bay  (No.  34503,  U.  S.  N.  M.),  Belding;  San  Juanico; 
Todos  Santos  Bay  (No.  74268,  U.  S.  N.  M.),  Hemphill.     C.  sucdncta  and 
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C,  simillimaj  are  common  species  as  far  north  as  San  Diego  and  San 
Pedro.     PicTiilinque  Island,  numerous  examples,  living;  Albatross. 

VENUS  (CHIONE)  NKGLECTA,  Carpenter. 

Not  uncommon. 

Boca  de  los  Piedras  (No.  73917,  U.  S.  N.  M.);  Magdalena  Bay  (No. 
63604,  U.  S.  N.  M.);  Cape  St.  Lucas  (No.  23558,  XT.  S.  N.  M.),  Dr.  Pal- 
mer (t)  Cerros  Island  (No.  13656,  U.  S.  N.  M.). 

Eight,  all  juniors  at  the  first  place,  numerous  exami)le8  at  the  others. 

VENUS  (CHIONE)  COLUMBIENSIS,  Sowerby. 

Several  examples. 

Mazatlan  (No.  63594,  U.  S.  N.  M.),  H.  Edwards  (No.  2431,  U.  S.  N.  M.). 
Rich  collection.  Upon  a  revision  of  this  group,  the  position  of  the  above 
species  may  have  to  be  changed. 

VENUS  (CHIONE)  GNIDIA,   Broclerip    an<l    Sowerby. 

Numerous  examples. 

Guaymas  (No.  23498,  U.  S.  N.  M.),  Palmer;  Mulege  Bay  (No.  2501, 
XT.  S.  N.  M.);  La  Paz  (No.  34083,  U.  S.  N.  M.),  Belding;  San  Ignacio 
Lagoon  (No.  105597,  U.  S.  N.  M.),  Hemphill.  A  fine  species  and  com- 
paratively abundant. 

CYTHEREA  (CALLISTA)  CHIONJEA,  Menke. 

Two  adolescent  examples. 

La  Paz  (No.  63524,  U.  S.  N.  M.);  Scammon's  Lagoon;  San  Juanico; 
Loreto;  Pichilinque  Bay  (common),  and  Sta.  Margarita  Island  (valves); 
Station  2828,  two  fresh  specimens  in  10  fathoms.  Albatross. 

This  common  species  is  found  at  a  great  many  places  in  the  Gulf  and 
on  the  outer  shore  of  the  i)eninsula  of  Lower  California.  Gabb  col- 
lected it  at  San  Juanico,  also  at  Loreto  on  the  Gulf  side  (No.  63525, 
U.  S.  N.  M.).  It  is  frequently  found  in  large  numbers  on  Carmen  Island, 
cast  up  on  the  beach  after  a  storm.  A  rare  and  beautiful  variety, 
resembles  in  its  color  markings  the  Asiatic  Cytherea  petichialis^  which 
has  led  to  said  species  being  credited  to  the  west  coast  of  America. 

CYTHEREA  (CALLISTA)  AITRANTIA,  Han  ley. 
Three  valves  in  good  condition.     Pichilinque  Bay,  Albatross. 
CYTHEREA  (CALLISTA)  POLLICARIS,  Carpenter. 

One  specimen.    Mulege  Bay  (No.  63538,  U.  S.  N.  M.). 

The  example  collected  at  the  above  place  by  Mr.  Fisher  1  refer  to 
Carpenter's  species,  on  the  basis  of  form  and  sculpture.  Carpenter's 
type  was  collected  by  Xantus  at  Cape  St.  Lucas  (No.  12721,  U.  S.  N.  M.); 
it  is  a  large,  white,  smooth-surfaced  shell,  measuring  laterally  63  mm. 
by  67  mm.  from  umbos  to  the  ventral  margin  of  the  valves;   while 
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Fisher's  shell  is  correspondingly  but  20  and  15  mm.  Fisher's  shell  is 
painted  with  light  yellowish-brown  markings,  while  the  Xantus-Car- 
penter  shell  has  but  a  few  slight  indications  of  color.  Another  example 
agreeing  closely  with  the  Mulege  shell  is  in  the  National  collection, 
also  a  junior.     A  very  rare  species. 

CYTHEREA  (CALLISTA)  VIJLNERATA.  B  rode  rip. 

Two  goml  specimens. 

Station  2828,  10  fathoms,  oil*  Lower  California;  Albatro88. 
This  is  a  beautiful  species,  but  not  uncommon  at  many  places  around 
the  shores  of  the  Gulf  and  peninsula. 

CYTHEREA  (CALLISTA)  NEWCOMBIANA,  Gabb. 

One  specimen. 

Boca  de  los  Piedras  (No.  41628,  U.  S.  N.  M.).  Ranges  to  Catalina 
Island  and  northward  on  the  coast  of  California. 

CYTHEREA  (TIVELA)  RADIATA,  Sower  by. 

One  example.     San  Juanico.     Common  in  the  Gulf. 

CYTHEREA  (TIVELA)  CRASSaTELLOIDES,  Courad. 

One  junior  only  22  mm.  long.  Ballenas  Bay,  Albatross.  Abundant 
farther  north. 

DOSINIA  PONDEROSA,  Gray. 

Three  specimens. 

Gulf  of  California  (No.  G3511,  U.  S.  N.  M.);  San  Juanico.  The  above 
is  fully  as  common  in  the  Gulf  region  and  at  various  places  on  the 
ocean  side  of  the  peninsula  as  D.  Dunkeri^  Philippi  is  in  the  neighbor- 
hood of  Panama.  Carpenter's  species  D.  Anvice  seems  to  be  of  rather 
rare  occurrence.     D.  ponderosa  is  also  reported  from  Scammon's  Lagoon. 

DOSINIA  PROSTRATA,  Linn « 118. 

One  valve  (the  left);  bea<;h.  Gulf  of  California  (No.  74235,  U.  S. 
N.  M.). 

Among  the  miscellaneous  material  in  the  Fisher  collection  was  a 
single  valve,  the  left,  of  a  species  of  Dosinia  unlike  either  of  the  species 
heretofore  credited  to  this  province  or  region.  I  sent  it  to  the  late  Mr. 
Tryon  for  comparison  with  the  various  forms  of  Dosinia  in  the  collec 
tion  of  the  Philadelphia  Academy;  he  returned  it  with  the  comment 
that  it  "exactly  corresponds  with  Z>.  prostrata  from  Coromandel  (Chem- 
nitz)." 

The  shell  certainly  differs  from  Annee,  Dutikeri  and  ponderosa.  I 
should  regard  the  occurrence  of  the  above  at  any  point  in  the  Gulf 
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region  as  in  some  way  fortuitous  were  it  not  for  the  other  forms  herein 
mentioned,  such  as  Cassis  vibex,  Murex  palmarosce  Mexicanaj  Purpura 
hippocastaiieumj  etc.,  some  of  which  have  been  verified  as  to  locality  by 
other  ox)llectors,  etc. 

Subfamily  Tapesin^. 

TAPES  GRATA,  Say. 

Numerous  specimens. 

Los  Animas  Bay  (No.  63587,  U.  S.  N.  M.);  Loreto  (No.  63586,  U.  S. 
N.  M.).  This  well  known  and  pretty  species  is  quite  widely  distributed 
on  the  West  coast;  the  National  collection  contains  examples  from  a 
great  number  of  localities  collected  by  Hemphill,  Bridges,  and  others. 
Several  fresh  valves  were  obtained  at  Sta.  Margarita  Island  by  the 
Albatross. 

Family  D  o  n  A  c  i  d  ^:. 

DON  AX  CARINATA,  Hauley. 

Three  specimens.  Altata,  A.  J.  Gove  (No.  63671,  U.  S.  N.  M.).  A 
rare  and  beautiful  form. 

74.  DONAX  TRANSVERSUS,  Sowerhy. 

One  specimen.  Altata,  Gove  (No.  63672,  U.  S.  N.  M.).  This  is 
another  rare  species. 

DONAX    PUNCTATOSTRIATUS,  Hanley. 

Three  examples.    Altata  (No.  63673,  U.  S.  N.  M.). 

DONAX    FLEXUOSUS,  Gould. 

One  specimen.    San  Juanico. 

HETERODONAX  BIMACULATIJS,  Orb i guy. 
=  Tellina  vioina,  C.  B.  Adams. 

Numerous  large,  fine  specimens. 

Angeles  Bay  (No.  73535,  U.  S.  N.  M.),  and  all  around  the  Gulf  of 
California,  nearly  everywhere  up  to  northern  California;  southerly  to 
Panama;  also  in  the  Antillean  waters.  The  Gulf  shells  exhibit  in  many 
instances  very  beautiful  coloration. 

Family  P  s  a  m  m  o  b  i  i  d  ^. 

PSAMMOBIA  REGULARIS,  Carpenter. 

Valves,  beach.    Tres  Marias  (No.  73516,  U.  S.  N.  M). 

This  form,  described  by  the  late  Philip  Carpenter  in  the  Ann.  and 
Mag.  of  Natural  History  (third  series)  Vol.  xiii,  1864,  is  quite  rare  in 
collections  and  only  occasionally  met  with  in  fragments  or  odd  valves 
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ill  beach  rubbish  from  the  Gulf  of  California.  It  is  barely  possible 
that^  it  is  only  an  extra  limital,  dwarfed,  delicate  aspect  or  southern 
form,  of  P.  rubrorddiata  of  Conrad  of  the  Northern  Californian  and 
Vancouver  province,  where  rubrorddiata  attains  a  large  size. 

Two  examples  of  regularis  give  the  following  dimensions  froni  ante- 
rior to  posterior  margins:  largest,  1.44,  smallest,  1.21  inches. 

TAGELUS  CALIF6RNIANUS,  Conrad. 

=SoleouTtu8  Califomianusy  Conrad. 
=  S.  affinisy  C.  B.  Adams. 

Four  examples.  San  Lucas  Cove  (No.  73474,  U.  S.  N.  M.);  San 
Juanico. 

The  individuals  examined,  are  small  compared  with  the  average  of 
examples  from  Northern  California  localities;  the  largest  measuring 
only  2.10  inches  from  anterior  to  posterior  extremities,  but  unquestion- 
ably of  this  species. 

SOLETELLINA  RUIfESCENS.  Chemnitz. 

Three  specimens.     Altata  (No.  73547,  U.  S.  N.  M.),  Gove. 

SANGUINOLARIA  KINDERMANNI,  P  h  i  1  i  p  p  i  . 
Several  Examples.     San  Juanico. 

Family  Tellinid^. 

TELLINA,  doubtful  species. 

One  example.     La  Paz,  Capt.  Forrer  (No.  102182,  IJ.  S.  N.  M.). 

TELLINA  (TELLINIDES)  PURPUREIJS,    Br  o  d  e  r  i  p. 

=  T.    Broderipiij  Desha  yes. 

Valves  beach.  Altata,  Gove  (No.  73545,  U.  S.  N.  M,);  Acapuico, 
Jewett  (No.  15994,  U.  8.  N.  M).    A  rare  species. 

MACOMA  VIRIDltlNCTA,  Carpenter. 

One  specimen.  La  Paz,  Capt.  Forrer;  Gulf  of  California,  various 
localities;  rather  rare. 

Family  Semelid^. 
SEMELE  BICOLOR,  C .  B .  Adams. 

One  example.    Loreto,  Gabb. 

SEMELE   CORRUGATA,  B  r  o  d  e  r  1  p  . 

Valves  and  fragments.     Sta.  Margarita  Island;  Albatross. 
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Family   MACTRiDiE. 

MACTRA   (STANDELLA)  PLANULATA,  Conrad. 

Specimens.  San  Juanico.  Station  2828, 10  fathoms  off  Lower  Cali- 
fornia; Albatross. 

LABIOSA  UNDULATA,  Gould. 

=Baeta  undulata.  Gray. 

Valves  only ;  rare.  Loreto,  Gabb.  Occurs  elsewhere  in  the  Gulf  and 
up  the  coast  northward  to  San  Pedro. 

Family  Anatinidjs. 

THRACIA  PLICATA,  Deshayes. 
=  T.  t'uncata,  Mighels. 

Very  rare;  valves  only.    La  Paz  (No.  73602,  U.  S.  N.  M.). 

PERIPLOMA  PLANIUSCULA,  S  o  w  e  r  b  y  . 

4-  P,  lenttoulat-is,  Sowkrby. 

=  P.  argentaria,  Conrad. 

=  P.  alia,  C.  B.  Adams. 

=  P.  excurva  -f  excurvatu,  Carpenter. 

Numerous  examples. 

San  Juanico  (No.  73518,  U.  S.  N.  M.) ;  Loreto  (No.  73517,  U.  S.N. M.), 
Gabb.  .Common  at  many  places  on  the  oceau  coast  of  the  peninsula; 
northward  to  San  Pedro;  common  in  the  ''fossil  bank"  at  Spanish 
Bight,  Ooronado  peninsula,  San  Diego;  perhaps  northerly  to  Point 
Concepcion. 

Family  Corbulid^. 

CORBULA  BICARINATA,  Sower  by. 

Numerous  specimens. 

Gulf  of  California  (No.  73500,  U.  S.  N.  M.);  Boca  de  los  Piedras  (No. 
73641,  U.  S.  N.  M.);  Mulege  Bay  (No.  73645,  U.  S.  N.  M.). 

Class  SCAPHOPODA. 
Family  Dentaliidjs. 

DENTALIUM  FISHERI,  provisional  name. 

One  example.    Los  Animas  Bay  (No.  46204,  U.  S.  N.  M.). 
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DENTALIUM  SEMIPOLITUM,  Carpenter. 

I!)amerous  specimens. 

Mulege  Bay  (Nos.  46201,  46202,  U.  S.  N.  M.);  Bocadelos  Piedras 
(No. '46203,  XT.  S.  N.  M.).  Hemphill  has  collected  this  species  at  San 
Ignacio  Lagoon,  Lower  California  (No.  105517,  U.  S.  N.  M.). 

Class  GASTROPODA. 

Family  B  u  L  L  i  d  ^. 

BULLA  ADAMSl,  M  e  n  k  e  . 

Several  specimens. 

Bocas  de  los  Piedras  and  Loreto,  Gulf  of  California. 
Less  globose  and  inclined  to  be  heavier  and  more  solid  than  B.  nebu- 
losa  Gould.    The  latter  averages  much  larger  than  B.  admmi. 

Family  Aplysiid^*:. 

DOLABELLA  CALIFORNICA,  Stearns. 

Dolahella  calif omica,  Stearns^  Proc.  Phila.  Acad.  Nat.  Sci.,  1878,  p.  395,  PI.  vii, 
figs.  1,2;  Proo.  U.  S.  Nat.  Museum,  Vol.  xvi,  pp.  341-342, 1892. 

Several  examples  (No.  75001,  U.  8.  N.  M.).  Mulege  Bay,  Gulf  of 
California. 

Supertkinily  JMONO^TRKMAXA. 

Family  Helioidje. 

HELIX  (ARIONTA)  AREOLATA,  Forbes. 
=zEuparypha*  areolaia,  Binnky. 

Abundant  (No.  58470,  U.  S.  N.  M.).  Santa  Maria  Island,  Lower 
California. 


*"  Whatever  may  be  the  subgeueric  or  sectional  value  of  Euparypha^  I  do  not 
believe  that  any  of  the  West  American  species  can  properly  be  assigned  to  it. 
Environmental  influences  have  brought  about  certain  external  facies  analogous  to 
those  exhibited  by  some  of  the  terrestrial  species  that  inhabit  the  Mediterranean 
region^  the  Canaries  and  Madeira,  where,  to  a  certain  extent,  similar  environmental 
factors  exist. 

I  regard  all  of  the  west  coast  forms  to  which  the  names  of  Tryonif  areolata,  Veaichii, 
pandora,  lavis,  etc.,  have  been  given  as  physiographical  aspects  or  modifications  of 
Arionta,  as  this  genus  is  represented  on  the  west  coaat  by  the  more  northerly  and 
characteristic  forms  of  central  California,  generally  placed  by  systematists  in  H.  and 
A.  Adams's  section  LyHnce. 

Proceeding  southerly  from  the  regions  of  maximum  or  moderate  rainfall  or 
humidity  the  extremes  of  external  characters,  exhibited  by  the  Helices  of  southern 
California  and  the  peninsula,  in  color,  solidity,  elevation,  etc.,  and  general  facies, 
when  compared  with  their  congeners  of  the  central  region,  seem  to  me,  when  a 
large  geographical  series  is  examined,  to  be  gradually   approached.    We  should 
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Mr.  Fisher  found  this  species  common  on  the  shores  of  Santa  Maria 
Bay,  which  is  a  small  bay  indenting  an  island  of  the  same  name  out- 
side of  Magdalena  Bay.  The  ample  quantity  he  collected  includes 
numerous  solid  shells  of  a  pure  opaque  white  with  a  somewhat  glazed 
surface;  others  spotted  here  and  there  with  sienna  yellow  and  brown. 
Many  examples  are  striped  and  ornamented  with  more  or  less  conspic- 
uous bands  broken  into  squarish  spots  of  the  same  color.  Columella 
generally  showing  a  single  blunt  tubercle,  sometimes  not. 

From  the  U.  8.  Fish  Commission,  collected  by  the  Albatross  natural- 
ists, a  magnificent  series  has  been  received  from  Margarita  Island 
(No.  10248,  U.  S,  N.  M).  These  are  of  exceeding  interest  as  related  to 
the  examples  collected  by  Mr.  Fisher,  as  the  two  lots  illustrate  how  very 
considerable  is  the  variation  in  color,  size,  and  elevation  within  a 
comparatively  limited  area.  The  Albatross  shells  are,  as  a  whole,  much 
the  largest  that  I  have  seen  of  this  species. 

HELIX  (ARIONTA)    AKKOLATA,  Forbes. 
Var.  =  Veaichiiy  Newcomb. 

Numerous  examples. 

Helix  Veatchii  (No.  58504,  U.  S.  N.  M.),  a  form  generally  regarded  as  a 
variety  of  H.  areolata^  occurs  on  Cerros  Island.  It  was  a  specimen  of 
this  that  furnished  an  interesting  illustration  of  the  extraordinary 
vitality  of  these  insignificant  animals.  Dr.  Veatch  collected  numerous 
specimens  on  the  island  in  1859,  and  gave  some  of  them  to  Thomas 
Bridges.  These  ultimately  passed  into  my  hands.  One  day,  upon  exam- 
ining them,  I  noticed  that  one  was  alive.  I  placed  it  in  a  box  of  moist 
earth,  and  in  a  short  time  it  commenced  crawling  about,  apparently  as 
well  as  ever.  After  a  fortnight's  furlough  from  its  long  imprisonment 
in  a  small  box,  I  put  it  back  again.  It  had  lived  six  years  without  food.* 
The  famous  British  Museum  example  of  Helix  desertorum  lived  nearly 
four  years.  This  last  species  is  from  a  region  in  which  the  physical  char- 
acteristics are  in  many  respects  like  those  of  Cerros  Island  and  Lower 
California. 


expect  to  find  a  wide  range  of  modification  within  a  territory  so  peculiar,  practically 
a  long  and  narrow  belt  extending  through  some  1,000  or  1,200  miles  of  latitude, 
from  a  region  of  ample,  not  to  say  excessive,  moisture  or  humidity  to  one  of  extreme 
aridity,  to  say  nothing  of  other  diverse  characteristics  which  play  their  part  in 
influencing  or  inducing  variation. 

Whatever  may  be  the  value  of  the  characters  of  the  soft  parts  in  the  land  snails 
as  a  basis  for  grouping  or  generic  segregation,  Binney  has  found  in  Tryoni,  which 
he  has  placed  in  Euparypha,  certain  characters  in  common  with  Arionta  (Stearnsiana), 
in  others  it  is  difi'ereut.  Whether  this  ditference  is  of  greater  than  specific  weight 
or  anything  more  than  varietal,  remains  to  be  investigated,  for  it  is  yet  to  be  proved 
whether  the  soft  parts  are  out  and  out,  less  variable  or  more  constant  in  tlieir  char- 
acters than  the  hard  parts,  that  is  to  say,  the  external  inclosing  shell. 

•Proc  California  Acad.  Nat.  Sciences,  March  4,  1867. 
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Besides  the  specimens  of  the  above,  received  in  the  Stearns  collection 
the  National  Museum  contains  three  of  the  original  lot  collected  by  Dr. 
Veatch  on  Cerros  Island  (Nos.  8715,  8716,  U.  S.  K  M.),  two  collected 
by  Lieut.  Pond  (No.  103610,  U.  S.  N.  M.),  five  received  from  Mr.  Belding, 
collected  by  him  near  San  Quentin  Bay  (No.  34525,  U.  S.N.  M.),  one  ex- 
ample from  an  island  in  said  bay  (No.  73^33,  U.  S.  N.  M.),  numerous  ex- 
amples from  Cerros  Island  (U.  S.  Fish  Commission,  No.  102421,  U.  S.  N. 
M.),  and  two  examples  collected  by  Henry  W.  Heushaw  on  Cerros 
Island  (No.  63986,  U.  S.  N.  M.). 

HELIX  (ARIONTA)  LiEVIS,  Pfeiffer. 

=  Euparypha  Icevia,  Binney. 
-f  Polymita  Icevis,  Tryon. 

Abundant;  dead.  Ascunsiou  Island,  Lower  California  (No.  58527, 
U.  S.  N.  M.). 

This  island  is  of  small  area;  it  is  situated  south  of  Cedros,  or  Cerros, 
in  latitude  27°.  The  above,  as  well  as  H.  pandora  Fbs.,  are  probably 
dwarfed  varieties  of  areolata.  A  large  number,  all  dead,  were  obtained 
by  Mr.  Fisher.  They  exhibit  a  rather  wide  range  of  variation,  par- 
ticularly in  elevation,  and  the  tubercle  on  the  columella  is  shown 
to  be  an  inconstant  character;  the  color  markings  are  variable,  as 
in  areolata.  From  Fisher's  notes  I  learn  that  he  found  the  fore- 
going "  on  x>lateaus  from  50  to  300  feet  above  tiie  sea  level,  in  great 
numbers,' embedded  in  sand  mixed  with  guano.  Found  only  four 
plantSj  small  shrubs  (individuals),  on  the  island,  otherwise  utterly  des- 
titute of  vegetation."  In  conversation  Mr.  Fisher  informed  me  that 
the  specimens  he  obtained  had  been  scratched  out  of  the  sand  and 
guano  by  thQ  sea-fowls  in  excavating  or  making  a  hollow  for  nesting 
purposes.  It  is  quite  evident  that  the  faunal  and  floral  character  of 
the  island  has  undergone  a  great  change  within  quite  recent  times. 
Not  many  years  ago  when  these  snails  were  living,  and  before  the  sea- 
birds  took  possession  of  it^  the  surface  of  the  island,  which  quite  likely 
was  never  very  densely  clothed  with  vegetation,  exhibited,  we  may  pre- 
sume, about  the  same  floral  aspect  as  others  in  the  same  general  region. 
The  birds,  disturbed  elsewhere,  or  from  some  other  cause,  invaded  the 
territory  of  II.  Uevu^  and  in  destroying  the  vegetation  also  extinguished 
the  snails  and  such  other  forms  of  animal  life  as  were  dependent  upon 
it  for  food.  Fisher  tx)ld  me  that  he  failed  absolutely  to  detect  a  single 
living  individual  of  H,  Icevis.  Here  we  have  an  instance  where  the 
extension  of  the  specific  area  of  one  form  or  class  of  animal  life,  oblit- 
erated or  diminished  the  territory  or  specific  area  of  another.  It  would 
be  interesting  to  know  of  similar  instances,  for  doubtless  such  have 
been  observed  and  noted.  Mr.  Orcutt  collected  numerous  examples  of 
this  species,  living  and  in  fine  condition,  near  El  Bosario  Mission,  in  lati- 
tude 290  50'.    He  found  them  '*  abundant  under  Agave  Sham^  on  high 
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mesa  lands."  The  Museum  is  indebted  to  him  for  an  excellent  series 
(Nos.  98930,  98931,  U.  S.  N.  M.),  which  includes  also  a  dark-colored 
variety  (No.  98932,  U.  S.  K  M.)- 

HELIX  (POLYGYRA)  BEHRI,  G  a  b  b  . 

Several  examples.  Near  Guaymas  (No.  68514,  U.S.N. M.);  banks 
of  Yaqui  River  (No.  23766,  U.  S.  N.  M.),  Gabb. 

A  few  specimens  (seven  or  eight),  all  dead  and  bleached,  though 
otherwise  perfect,  were  detected  as  above  by  Mr.  Fisher.  The  species 
was  described  by  the  late  Prof.  Gabb,  in  volume  1  of  the  American 
Journal  of.  Conchology,  1865,  p.  208,  from  specimens  collected  by  the 
lamented  Auguste  Bemond,  near  Guaymas,  on  the  easterly  side  of  the 
Gulf  of  California.  The  specimens  collected  by  Esmond  were  also 
dead,  as  implied  by  Gabb's  description,  wherein  he  says  "colore 
albo  ( !)  ^.  When  living  they  are  probably  of  a  pale  horn  color,  like 
others  of  this  group  found  in  the  same  general  region.  The  Fisher 
shells,  though  having  the  same  number  of  whorls  and  agreeing  with 
Gabb's  description,  vary  in  diameter  from  0.49  to  0.67  of  an  inch.  To 
verify  my  determination,  specimens  were  submitted  to  my  esteemed 
friend,  the  late  Thomas  Bland,  of  New  York,  whose  kind  services  iu 
connection  with  the  above  and  other  critical  West  American  forms, 
are  gratefully  remembered  and  acknowledged. 

HELIX  (POLYGYRA)  BICRURI8,  P  f  e  i  f  f  e  r . 

Ten  examples. 

Gulf  of  California  region  (No.  56957,  U.  S.  N.  M.) ;  Monterey,  Mexico 
(No.  121028,  U.  S.  N.  M.);  Texas,  at  Brownsville;  also  at  mouth  of  the 
Rio  Grande  (Nos.  123168, 123594,  U.  S.  N.  M.),  William  Lloyd. 

HELIX  (POLYGYRA)  HINDSII,  Pfeif  fer. 
One  specimen.     Near  Guaymas  (No.  97974,  IT.  H.  N.  M.). 

HELIX  (POLYGYRA)  ACUTE DP^NTATA,  W  .   G  .   B  i  ii  ii  e  y  . 

Three  examples.  Mazatlan  (Nos.  56942,  56943,  U.  S.  N.  M),  Heury 
Edwards. 

HELIX  (POLYGYRA)  VENTROSULA,  P  ft-  i  f f e  r . 

Several  specimens.  Mazatlan  (Nos.  56944, 60614, 1  J.  8.  N.  M.),  Henry 
Edwards. 

HELIX  (POLYGYRA)  PLATYGL08SA,  Pfeiffei  . 

Five  examples. 

Mazatlan  (No.  56958,  U.  S.  N.  M.) ;  City  of  Mexico  (No.  56931,  U.  S.  N. 
M.)  Puebia,  Puebla  (No.  56930,  U.  S.  N.  M.).    The  latter  were  presented 
Proc.  N.  M.  94 11 
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to  the  Museum  several  years  ago  by  the  Mexican  Geographical  Com- 
missi ou. 

HELIX   (STENOTREMA)  HIRSUTUM,  Say. 

Examples.  Banks  of  Yaqui  River  near  Guaymas  (No.  37282,  U.  S. 
N.  M.).» 

Of  this  form  Mr.  W.  G.  Binney  remarks,  in  his  "  Manual  of  American 
Land  Shells,"  page  279,  a  "postpliocene  species  now  found  over  the 
northern  and  interior  regions  as  far  as  Kansas  and  Virginia,  and  even 
into  Alabama."  Mr.  Pilsbry,  in  his  recent  Check  List  of  N.  A.  Land 
Shells,  credits  it  to  the  <'  Eastern  United  States." 

Upon  examining  some  shells  collected  on  the  west  coast  several  years 
ago  by  Dr.  Edward  Palmer,  I  found  that  he  had  obtained  this  form 
on  the  banks  of  the  Yaqui  River.  It  is  noteworthy  how  frequently  of 
late  years  species  heretofore  regarded  as  exclusively  eastern  or  north- 
eastern turn  up  somewhere  on  the  West  coast.  A  few  years  ago  Dr. 
Cooper  sent  specimens  of  what  proved  to  be,  on  Dr.  Dall's  identifica- 
tion, Hyalina  Binneyana  Morse,  from  Vancover  Island,  B.  C,  previously 
credited  to  the  "Soutliern  part  of  Maine,  Michigan,  Massachusetts, 
Vermont,"  and  Mr.  Hemphill  found  Helioodisctis  Uneatus,  another  of 
Say's  species,  several  years  ago  in  Oakland,  on  the  eastern  side  of  San 
Francisco  bay.  This  had  previously  been  reported  as  far  to  the  west 
as  the  Rio  Chama,  New  Mexico. 

Dr.  Cooper,  in  his  recent  paper  before  referred  to,  describes  a  varietal 
form  of  the  last  named  species,  to  which  he  has  given  the  name  of 
HelocodiscuH  Uneatus  Sonorensis  detected  near  San  Miguel,  in  the  State 
of  Sonora. 

Family  Orthalioid^. 

ORTHALICUS  LNDATUS,   Hruguier«. 

One  specimen.  Tres  Marias  (No.  56975,  U.  S.  N.  M.). 

The  above  example  was  collected  living;  the  color  i)attern  is  of  the 
iisual  irregularly  undulating  zigzag  wave,  and  clouds,  with  rather  a 
darker  hue  than  the  average  of  Florida  specimens,  and  the  aperture, 
or  around  the  aperture,  exhibits  more  or  less  of  the  darker  tint  that 
prevails  over  the  general  surface  of  the  shell.  The  museum  contains 
several  examples  of  this  species  from  Altata  (No.  56973,  U.  S.  N.M.),  and  I 
presume  it  is  found  at  many  points  on  the  mainland  in  the  timbered  regions 
of  the  Mexican  States  of  Sonora  and  Cinaloa,  from  whence  it  is  brought 
in  the  dyewoods  to  the  embarcaderos  along  the  gulf  shore.  The 
Altata  shells  are  on  the  whole  somewhat  lighter  in  general  tone,  though 
exhibiting  the  usual  color  pattern.  The  individuals  of  this  form  vary 
greatly  in  i)roportions  as  well  as  in  color  markings;    in  the  former 


*  Vide  ''Nautilus,"  November,  1889. 
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respect  they  are  like  the  BuUmvli  of  Texas  on  the  one  side  and  Lower 
California  on  the  other. 

ORTHALICUS  UNDATUS,  Bruguiere. 
var.f=:0.  melanochilusj  Valknciexnks. 

One  specimen.    Tres  Marias  (No.  56974,  U.  S.  N.  M.). 

A  living  example  nearly  white,  upper  whorl  pinkish  white;  without 
color  markings  save  two  narrow  dark  brown  oblique  varical  lines  on 
the  x)enultimate  and  final  whorl.  The  parietal  wall  and  the  edge  of 
the  outer  lip  blackish-brown  as  usual  in  the  common  dark  colored 
specimens  from  Central  America.    Length  2.20  inches. 

I  regard  this  as  simply  a  variety  of  the  previous  form,  and  both 
the  same  with  the  Central  American  and  Florida  shells  so  far  as  species 
are  considered.  The  albinoism  of  the  foregoing  specimen  is  of  interest 
when  considered  in  relation  to  the  environment  and  general  character  of 
the  region  wherein  it  is  indigenous. 

Family  Bulimulid^. 

BULIMULUS  (SCUTALUS)  BAILKYI,  Dall. 

=  B,  Xantusi,  var.  StearnSf  not  Binney.     Proc.  U.  8.  Nat.  Mas.,  vol.  xvi,  1893,  pp. 
640-641,  pi.  Lxxi,  fig.  1. 

Several  examples. 

Cape  St.  Lucas  (No.  58649,  U.  S.  N.  M.);  Guaymas,  B.  Palmer  (No. 
101756,  U.  S.  N.  M,);  Ortiz,  V.  Bailey  (No.  106004,  U.  S.  N.  M.).  Five 
specimens  of  what  1  regarded  as  a  variety  of  Mr.  Binney's  species  were 
given  to  me  by  Mr.  Fisher.  The  precise  locality  not  stated,  or  else  the 
label  was  mislaid.  The  smallest  of  the  five  is  larger  than  Binney's 
figure  in  his  Land  and  Fresh  Water  Shells  of  North  America,  part  1, 
p,  210.  The  incremental  lines  are  well  marked,  but  the  revolving  lines, 
an  inconstant  and  quite  uncertain  character  in  West  American  Laud 
Shells,  I  have  barely  detected  in  some  of  the  specimens,  of  which  all 
but  one  are  dead.  The  largest  measures  1.05  in  length  and  .55  inch  in 
breadth.  They  vary  in  solidity  and  opacity.  This  form  is  not  confined 
to  the  peninsula.  The  National  collection  has  received  examples  from 
the  Department  of  Agriculture  (No.  106004,  U.  S.  N.  M.),  collected  by 
Mr.  Vernon  Bailey  **  among  rocks  on  the  top  of  a  hill  200  feet  high,^at 
Ortiz  in  the  interior,  a  few  miles  back  of  Guaymas,  in  the  fall  of  1889; 
this  fact  as  to  locality  is  of  some  importance,  as  heretofore  our  knowl- 
edge of  the  distribution  of  these  Mexican  forms  has  been  confined 
almost  exclusively  to  the  peninsula. 

The  discovery  of  Mr.  Binney's  type  of  B.  Xantusi  shows  that  the 
shells  collected  by  Mr.  Bailey  are  not  referable  to  said  species  even  in 
a  varietal  relation. 

Mr.  Gustav  Eisen,  of  the  California  Academy  of  Sciences,  has  col- 
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lected  B.  Baileyi  at  Cape  St.  Ijiieas,  thus  verifying  Fisher's  notes  as  to 
habitat. 

BlILIMULUS  (SCUTALUS)  PALLIDIOR,  Sowerby. 

Five  specimens.  Carmen  Island  (No.  56591,  IT.  S.  N.  M.),  also  Santa 
Margarita  Island  (No.  101036,  U.  S.  N.  M.). 

The  above  examples  are  of  the  typical  form,  and  I  believe  that  these 
are  the  first  of  the  species  that  have  been  reported  from  the  islands  or  as 
having  been  found  at  a  locality  not  on  the  peninsula.  The  last  were  col- 
lected by  Mr.  Townsend,  of  the  U.  S.  Fish  Commission  steamer  J.Z&a- 
tro88j  and  it  will  be  noticed  that  these  islands  (Carmen  and  Margarita, 
are  on  opposite  sides  of  the  peninsula.  The  Santa  Margarita  specimens 
are  of  the  rather  robust  variety  described  by  Dr.  Gould  as  B.  vegetus. 

An  interesting  example  from  Carjnen  Island,  which  is  registered  as 
B.pallidior  Sby.  (No. 58652,  U.S.N.  M),  exhibits  such  characters  as  make 
it  a  connecting  link  with  Gould's  vegetus  and  the  proiem  of  Broderip 
so-called,  in  the  tendency  to  that  sculptural  texture  of  the  surface 
which  is  called  shagreened,  or  covered  with  fine  granulation.  Thisaspect 
of  sculpture  is  not  uncommon  in  the  land  shells  that  inhabit  insular 
stations,  or  saline,  sterile,  and  alkaline  sandy  regions.  Many  species 
could  be  named  which  occasionally  furnish  individuals  which  exhibit 
this  peculiar  facies.  Examples  of  this  species  collected  by  Prof.  George 
Davidson  at  San  Jose  del  Cabo  (No.  58651,  U.  S.  N.  M.)  in  March,  1873, 
were  kept  by  me  undisturbed  in  a  box  until  June  23,  1875,  when  they 
were  taken  out  for  examination.  I  placed  them  in  a  glass  jar  with  some 
ohickweed  and  other  tender  vegetable  food,  and  a  little  tepid  water  so 
as  to  make  a  warm  humid  atmosphere.  This  hospitable  treatment 
induced  them  to  wake  up  and  move  about  after  their  long  fast  and  sleep 
of  two  years,  two  months,  and  sixteen  days.  Subsequently  all  died  but 
one,  which  was  exhibited  at  a  meeting  of  the  Cal.  Acad,  of  Sciences, 
October  18, 1875.  This  latter  example,  it  will  be  noticed,  lived  longer 
than  his  fellows,  viz,  two  years  and  nearly  seven  months.  These  San 
Jose  del  Cabo  specimens  are  now  in  the  National  Collection.  The  above 
has  been  referred  to  as  an  introduced  form,  which  I  regard  as  altogether 
improbable.  The  same  aspects  of  variation  that  are  seen  in  the  shells 
of  the  alternatttSj  SchiedeanuSj  and  patriarchus  bulimoids  of  Texas, 
Louisiana,  etc.,  are  exhibited  in  a  greater  or  less  degree  by  their  rela- 
tives of  the  Gulf  of  California  region,  more  particularly  by  the  pallidior 
form,  which  often  exhibits  great  difference  in  the  size  of  examples 
from  one  colony  as  compared  with  specimens  from  another  locality. 
The  roughened  surface  forms  of  pallidior  have  been  named  by  Dall 
var,  striatula. 

BULIMULUS  (ORTHOTOMIUM)  SUFFLATUS,  G  o  u  1  d. 
-f-  B,  veaicalis,  Gould. 
Numerous  examples. 

Point  San  Quentin  (Nos.  9441,  9442,  IT.  S.  N.  M.)  Fisher,  and  La 
Paz,  Belding  (Nos.  34116,  34118,  U.  S.  N.  M.),  and  same  locality 
Capt.  Forrer,    The  National  Collection  has  other  examples  from  '^  I<owet 
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California"  (Nos.  56945, 66946,  U.  S.  N.  M.).  Some  individuals  are  much 
more  globose  than  others;  the  juniors  of  the  latter  form  suggest 
^^pilula;^^  but  this  last  is  probably  distinct.  To  the  slenderer  form  of 
anfflatus  Dr.  Cooper  has  given  the  varietal  name  of  inaulariSj  resting  on 
on  examples  collected  by  Mr.  W.  E-  Bryant  on  Espiritu  Santo  Island. 
Belding  collected  the  same  at  La  Paz,  and  a  large  series  from  various 
localities  show  a  regular  graduation  from  one  extreme  to  the  other  as 
in  many  other  species  of  BuUmulus. 

BULIMULUS  (DRYMJEUS)  ZIEGLERI,  Pfeiffer. 

Three  examples,  living.    Altata  (  No.  57227,  U.  S.  N.  M.). 

The  above  bears  a  very  close  relationship  to  B.  serperastrus  Say,  and 
may  prove  to  be  a  local  variety  of  that  species.  The  specimens  were 
carried  to  San  Francisco  in  a  cargo  of  dyewood;  their  actual  habitat 
is  no  doubt  some  distance  back  from  the  shore,  as  Altata  is  simply  a 
landing  and  loading  place  for  vessels  in  the  Gulf  trade.  Mr.  Lloyd,  of 
the  biological  division  of  the  U.  S.  Agricultural  Department,  collected 
three  examples  of  aerperoHtrus  (No.  123595,  U.  S.  N.  M.)  at  Hidalgo, 
Mexico,  in  1889. 

BULIMULUS  (DRYM^US)  CALIFORNICUS,  Reev». 

=  BuHmua  Caltfornicus,  Rkkvk,  Icon.  No.  378,  Dim*.  1848.— Pfkiffkr,  Mon.  Hel, 
Viv.,  Ill,  422. 

One  example  (No.  56955,  U.  S.  N.M.). 

This  species  credited  to  (Jalifomia  by  Beeve  has  always,  so  far  as 
habitat  is  considered,  been  regarded  with  doubt  by  west-coast  collec- 
tors and  authors,  for  two  reasons;  first,  the  occurrence  of  any  form  of 
the  group  resembling  Eeeve's  figure  and  compatible  with  his  descrip- 
tion has  never  been  verified  either  from  California  proper  or  the  pen 
insula  of  Lower  California;  second,  the  California  of  the  older  authors 
seems  to  have  been  a  sort  of  geographical  waste-basket,  more  conveni- 
ent than  authentic  in  matters  pertaining  to  distribution. 

That  excellent  conchologist,  Dr.  Gould,  regarded  the  above  species 
as  identical  with  Say's  B.  serperastris;  *  it  may  prove  to  be  the  same. 
Mr.  W.  G.  Binney  dissents  from  Dr.  Gould.  Having  had  occasion  to 
examine  and  determine  several  unlabeled  specimens  from  the  Gulf 
region  (Stearns  collection)  I  detected  a  single  example  of  Californicm. 
The  specimen  exhibits  less  color  marking  than  is  shown  in  Beeve's 
figure,  but  otherwise  agrees  satisfactorily.  On  the  testimony  of  this 
solitary  example,  I  am  of  the  same  opinion  as  Mr.  Binney. 

Siaperftiinlly  IDITRKMA^FA. 

Family  Onchidiid^:. 

ONCHIDELLA  BINNEYI,  S  t  e  a  r  n  h  . 
Proc.  U.  S.  Nat.  Museam,  Vol.  xvi,  1893,  pp.  342,  343. 

Several  examples  (No.  58824,  U.  S.  N.  M.).  San  Francisquita  Bay, 
Los  Animas  Bay,  and  Angeles  Bay,  in  the  Gulf  of  California. 


•  Binuey  Terr.  Moll.  tJ.  S.  Vol.  in,  p.  275.  ^-^  , 
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Family    Limn^id^. 
PLANORBIS  BICARINATU8,  Say. 

Many  examples. 

Mouth  of  Yaqui  Eiver  (No.  53677,  U.  S.  N.  M.),  Dr.  Edward  Palmer; 
Portland,  Oreg.  (No.  47600,  U.  S.  N.  M.),  and  Antioch,  Cal.,  Henry 
Hemphill. 

It  is  interesting  to  note  the  wide  distribution  of  this  comparatively 
well-marked  form,  to  which  I  have  heretofore  and  at  greater  length 
called  attention.* 

Commencing  at  Cape  Elizabeth,  Maine;  thence  westerly  through 
Lake  Siracoe,  Canada;  thence  to  Manitoba  (Miller  Christy),  and  Win- 
nepeg  Lakes  (teste  Bell),  still  westerly  to  Portland,  Oreg. ;  thence  south- 
erly to  the  Yaqui  Eiver  locality  near  Guaymas,  Mexico;  thence  east- 
erly through  Kansas,  Alabama,  and  Georgia  nearly  to  the  Atlantic 
seaboard  by  the  way  of  Virginia,  the  District  of  Columbia,  Pennsyl- 
vania, New  York,  and  Massachusetts,  to  the  starting  point  as  above 
given  in  Maine. 

The  west-coast  localities  are  as  yet  "few  and  far  between,"  and  the 
number  of  examples  limited.  It  will  be  observed  that  there  is  a  great 
stretch  of  territory  between  the  Yaqui  River  locality  and  the  Kansas 
region,  as  well  as  between  the  Oregon  locality  and  Manitoba.  It  is 
not  unreasonable  to  predict  or  anticipate  the  detection  of  P.  bicarinatus 
sooner  or  later  at  localities  intermediate  and  connecting,  when  these 
vast  and  sparsely-settled  areas  are  more  thoroughly  explored  or  more 
generally  inhabited. 

The  occurrence  of  Helix  (Stenotrema  hirsuta)  near  Guaymas  is  else- 
where referred  to  in  this  paper. 

PLANORBIS  CORPULENTITS,  Say. 

Several  examples: 

Cape  St.  Lucas,  l*rof.  George  Davidson,  March,  1873.  This  species 
is  widely  distributed  and  inhabits  an  extensive  geographical  area  on 
the  western  side  of  the  continent,  from  the  Columbia  Eiver  in  the  north, 
then(*e  easterly  to  Lake  Winnipeg.  Binney  says  "  P,  corpulentus  is 
catalogued  from  Guatemala  by  Mr.  Tristram." 

Family  Siphonarhd^.. 

SIPHONARIA  LECANIl'M,    P  li  i  1  i  p  p  i. 

-|-var.  palmaia,  Cakpentku;  -f  A'.  cBquilirata,  Carpknter;  -f-f.S.pica,  SowERBY. 
Abundant.     Tres  Marias  (No.  60386,  U.  8.  N.  M.). 
The  typical  form  in  all  stages  from  adolescence  to  maturity.    It  is 

*  West  American  Scientist,  September,  1889. 
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evidently  very  abuudant  at  these  islands.  In  tbe  younger  or  smaller 
specimens  there  is  a  tendency  to  a  serial  or  alternate  arrangement  of 
prominent  ribs  with  finer  intermediate  ones  or  riblets,  as  Carpenter 
terms  them  in  his  reference  to  this  species  in  the  Mazatlan  catalogue, 
page  132,  species  139.*  The  synonymy  as  above  given  is  not 
complete;  it  should  include  other  specific  and  varietal  names;  as  the 
literature  is  not  accessible  by  which  T  can  verify  the  references  and 
allusions  to  many  species  made  by  Carx>enter  and  other  authors  whose 
comments  I  have  read,  1  prefer  to  submit  the  above  with  my  own  notes 
and  observations. 

The  variety  ^a/wata  ( No.  60396,  IJ.  B.  N.  M.)  is  simply  a  flattened  form  of 
lecanium  occasionally  met  witli.  1  regard  rf^m7/raf a  as  a  less  strongly 
sculptured  and  a  closely  ribbed  variety  of  lecanium  minus  intermediate 
riblets,  or  with  smooth  interspaces  where  riblets  occur  in  typical 
lecanium. 

The  number  of  species  and  varieties  which  have  been  made  is  owing 
apparently  to  the  excessive  variability  in  the  number  of  riblets  as 
well  as  to  the  varying  prominence  of  the  same,  also  to  variation  in  ele- 
vation or  depression.  Some  individuals  have  60  or  more  closely  set 
nearly  equal  ribs,  as  do  some  of  my  largest  specimens  which  measure 
1.03  greatest  length  with  an  elevation  of  .55  inch;  examples  of  these 
would  be  regarded  as  ('arpenter's  ccquilirata  (No.  60395,  IT.  S.  N.  M.). 
Sometimes  as  many  as  60  nearly  equal  ribs  are  exhibited  in  specimens 
only  .69  inch  in  length,  and  .29  inch  elevation.  In  these  closely  and 
equally  ribbed  individuals  nearly  or  quite  all  of  the  ribs  commence  or 
start  at  the  apex,  are  present  in  the  adolescent  shell,  and  are  developed 
and  maintained  or  continued  with  the  growth  of  the  shell  through  to 
maturity. 

There  is  also  a  rather  rare  flattened  iiitermediate  form  between  those 
just  described  and  the  common  coarsely  ribbed  ones,  which  connects 
the  two,  that  is  to  say,  the  (vquilirale  variety  with  the  typical  lecanium^ 
which  has  30  to  40  nearly  or  quite  equal  ribs  with  only  occasional 
inconspicuous  inter-ribs  or  line;  this  variety  probably  Carpenter  was 
not  familiar  with,  as  it  is  not  common. 

In  the  typical  lecanium  which  is,  so  far  as  my  observation  goes,  the 
most  abundant  in  individuals,  the  prominent  ribs  vary  in  number  from 
as  few  as  11  in  young  shells  to  23  or  more  in  adults,  the  interspaces 
being  filled  with  fine  stride;  it  is  often  the  case  that  the  number  of  the 
coarse  ribs  in  the  same  individual,  in  its  earlier  stages  of  growth,  is 
less  than  the  adult  shell  exhibits,  as  the  coarse  ribs  often  bifurcate  at 
some  incremental  stage  and  continue,  each  part  being  of  equal  promi- 
nence with  the  main  rib  from  which  they  forked  or  branched.  Such 
instances  of  lecanium  as  exhibit  the  fewest  ribs,  when  flattened  make 


•Mr.  Fisher'B  specimens,  though  numerous,  were,  as  a  whole,  rather  small;  a  lot  of 
about  70  not  exceeding  an  average  of  .49  inch  in  length. 
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the  variety  palmata,*  of  which  six  examples  now  before  me  display 
from  24  coarse  ribs  in  the  largest  specimen  1.03  inch  in  length  to  only 
12  ribs  in  the  smallest  which  measures  only  .47  of  an  inch  in  length; 
the  exceeding  prominence  of  the  ribs  in  this  specimen,  projecting 
greatly  beyond  the  margin,  give  the  edge  a  digitated  appearance, 
suggesting  in  miniature  some  of  the  Indo-Pacific  limpets;  for  illustra- 
tion Patella  sa^charina  Linnscus. 

The  various  aspects  presented  by  lecanium  in  its  numerous  varieties 
and  intermediate  forms  are  such,  that  to  quote  Carpenter/  ''  I  have 
found  it  impossible  to  separate  tbem,"  hence  my  inclusion  of  his  cequili' 
rata  in  the  synonymy  herein  given. 

If,  as  Carpenter  says,J  "  8.  maura  Sby..  is  one  of  the  varieties  of  this 
species,"  and  ^^S.ferrugineaRve.j  is  probably  described  from  the  inter- 
mediate forms"  between  8.  maura  and  8,  pahnata^  then  these  should  be 
added  to  the  synonymy.  Carpenter  regarded  the  form  (equilirata  as  a 
Lower  Californian  rather  than  a  Gulf  8pecies.§  He  credits  it  to  the 
northerly  stations  of  Cerros  Island  (Ayres  and  Veatch's  collections), 
also  to  Margarita  Bay  (Pease  shells)  where  he  gives  "  leviuscula  Sby., 
teste  Cuming,"  as  a  synonym  of  it,  and  he  also  reports  it  as  from  Cape 
St.  Lucas  in  the  Xantus  collection. 

The  Ayres,  Veatch,  Pease  shells  may  be  regarded  as  inhabiting 
exterior  or  ocean  stations,  being  the  outer  or  western  coast  of  the  penin- 
sula, while  the  latter  place,  Cape  St.  Lucas  as  well  as  the  Tres  Marias, 
where  both  the  typical  lecanium  and  cequilirata  variety  are  found,  may 
be  regarded  geographically  as  well  as  biologically  as  intermediate 
middle  or  common  ground,  hence  the  occurrence  or  presence  of  both  of 
these  forms;  or,  again,  if  the  icquilirate  form  should  be  by  some  persons 
viewed  as  an  extra  limital  aspect  of  lecanium^  then  perhaps  we  should 
include  in  the  group  as  varieties  and  therefore  synonyms  of  the  southern 
8.  coatata^  a  rather  small,  delicate,  closely  ribbed  aequilirate  shell,  the 
ribs  fine  rather  than  coarse;  this  form  Is  reported  from  Guacomayo 
(Cuming)  Sowerby,  and  Panama  (C.  B.  Adams);  also  in  the  Stearns 
collection  from  Panama  (Bridges),  and  Valparaiso  (Brannan);  Dr.  Jones 
obtained  specimens  at  Payta.  Some  of  the  examples  of  costata^  the 
more  coarsely  ribbed  specimens,  are  so  close  to  the  selected  delicate 
examples  of  cequilirata  from  the  Tres  Marias  as  to  make  it  difficult  if 
not  impossible  to  satisfactorily  segregate  the  two,  were  they  mingled 
without  previous  marking,  many  individuals  of  each  run  so  closely 
together.  The  southern  8,  oostata  is,  aside  from  its  inferior  size  and 
more  delicate  sculpture  and  structure,  more  helcion-shaped,  with  the 
apex  more  or  less  recurved  and  nearer  the  margin. 

*  S.  leeaniumy  with  variety  palmala,  was  plentiful  at  Cape  8t.  Lucas.    (Xantus  Col- 
lection.)   B.  A.  Report  1863,  p.  621. 
fMaz.  Cat.,  p.  182. 
1  Brit.  Assn.  Kept.,  1863,  p.  545. 
i  B.  A.  Report,  1863,  p.  626.     Id.  664, 666,  and  676. 
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lu  connection  with  the  foregoing  on  the  relations  and  yariations  of 
the  west  American  forms  of  Siphonaria^  it  will  be  found  on  examina- 
tion that  the  species  or  forms  of  other  faunal  regions,  more  or  less 
remote,  exhibit  the  same  characters  of  variation,  if  not  as  extreme, 
nevertheless  in  a  greater  or  less  degree.  For  this  purpose  among 
numbers  of  specimens  compare  S.hrunnea  Han  ley  from  Bermuda,  etc. 
(Jones);  make  a  similar  comparison  with  /l^.  lencopleura  Gmelin  from 
the  Yiti  Islands. 

Family  TEREBRiDi^^:. 

TEREBRA-(MYURELLA)  VARIEGATA,  Gray. 

Many  examples.  San  Jose  Island  (No.  56297,  U.  S.  N.  M.),  La  Paz 
(No.  101719,  U.  S.  K  M.). 

The  specimens  from  the  first  locality  are  all  young  shells.  Gapt 
Forrer  also  reported  the  above  species  from  La  Paz,  where  Fisher 
collected  a  varietal  form  (No.  101720,  U.  S.  N.  M.). 

TEREBRA  (SUBULA)  STRIGATA,  Sowerby. 
=  ^Kcctftttffi  elongatum,  Wood,     -f-  T.  zebras  Kiknkr.     -f  T,  flammea,  Lbhson. 

One  specimen^  beach;  Tres  Marias. 

Rarely  known  to  occur  so  far  to  the  north;  "common  at  Panama."* 
Dr.  Jones  collected  two  examples  at  Payta,  Peru,  and  Cuming  collected 
it  at  the  Galapagos. 

Family  ConiDvE. 

CONUS  DALLI,  Stearns. 

Seven  examples. 

Tres  Marias,  Maria  Madre  (Nos.  37417,  37418,  U.  S.  N.  M.).  Since 
describing  this  form  in  April,  1873,t  numerous  specimens  have  passed 
under  my  examination,  and  confirm  the  conviction  which  led  me  at  the 
time  to  regard  this  embroidered  cone  of  the  Mazatlan  province  as  a  new 
species.  I  see  no  necessity  for  modifying  the  diagnosis  or  the  comments 
published  at  that  time  other  than  to  add  what  is  herein  written. 

In  the  collection  of  Mr.  Fred.  L.  Button,  of  Oakland,  Cal.,  is  a  remark- 
ably fine  series  of  young  sliells  which  are  even  more  characteristic  and 
distinct  from  any  other  of  the  embroidered  cones  than  are  the  average 
adults  of  0.  Dalli  from  G.  textile^  etc.,  which  it  occasionally  somewhat 
resembles  in  pattern  and  color  of  markings.  Mr.  Fisher  collected  two 
living  and  several  beach  examples  at  the  island  of  Maria  Madre,  the 
principal  of  the  Tres  Marias  group.  The  largest,  though  somewhat 
rubbed  and  worn  at  ea<5h  extremity,  measures  long.  2.35,  lat.  1.29 
inches;  if  perfect  the  length  would  be  not  less  2.65  inches. 

Prof.  Verrill  refers,  probably,  to  this  shell  in  his  "Contributions  to 


*  Hinds,  in  Proc.  Zool.  Soc,  1843,  p.  160. 
t  Proc.  Cal.  Acad.  Sciences. 
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Zoology,  etc.,"  No.  vi,  in  Am.  Jour.  Sci.  and  Arts,  Vol.  XLix,  March, 
1870,  p.  227. 

CONUS  VITTATUS,  Lamarck. 

Five  specimens,  Tres  Marias  (No.  88312,  U.  S.  N.  M.). 

The  National  collection  contains  further  examples  of  this  beautiful 
species.  Mr.  Fisher's  are  of  the  beautiful  pink  variety,  and  his  shells 
range  from  juniors  to  adults. 

Fine  large  specimens  of  the  purple  colored  shells  from  Panama  are 
in  the  collection  (No.  37435,  U.  S.  N.  M.).  These  were  collected  by 
Bridges. 

CONUS  PURPURASCENS,  B  rod  ©rip. 

Numerous  siHscimens. 

San  Josef  Island;  Port  Bscondido  (N^o.  37410,  U.  S.  N.  M.);  Los 
Animas  Bay  (No.  37416,  U.  S.  N.  M);  Angeles  Bay;  Tres  Marias  (No. 
37415,  U.  8.  N.  M.);  also  from  Sta.  Margarita  Island  (No.  10239,  U.  S. 
N.  M.).  The  AlbatrosH  collectors  obtained  numerous  examples  on  the 
beach  at  the  latter  place. 

CONUS  PURPURASCENS,  Broderi.p. 

Var.  f  =  tealptus,  Reeve. 
One  example  (No.  37407,  U.  S.  N.  M.). 

The  above  single  specimen  was  in  the  Stearns  collection  from  Aca- 
pulco.    Reeve's  species  is  apparently  a  variety  of  purpurascens. 

CONUS  GLADIATOR,  Broderip. 

Three  examples,  living.    Tres  Marias  (No.  37438,  U.  S.  N.  M.). 
In  no  respect  varying  from  Panama  specimens  collected  by  the  late 
Thomas  Bridges. 

CONUS  BRUNNEUS,  Woo'l. 

Two  examples. 

Tres  Marias  (No.  37445,  U.  S.  N.  M.).  Altata  (No.  37447,  tJ.  S.  N. 
M.).  Mr.  Fisher's  specimens  of  this  species  were  in  tine  condition  and 
characteristic.  The  Museum  also  contains  three  other  examples  from 
latter  place. 

CONUS  BRUNNEUS,  Wood. 
Var.  =  iiaratus,  Brodkrip. 

Two  specimens. 

Tres  Marias  (No.  37449,  U.  S.  N.  M.).  Found  with  the  typical  brun- 
neus  at  the  same  time  and  in  the  same  place.  Agrees  with  Keeve's 
figure,  Conch.  Icon.,  143.  Reeve  regarded  it  as  a  variety  of  the  Indo- 
Paciflc  0.  minimus  which  is  found  at  the  Navigator  Islands  (Upolu)  and 
in  the  Viti  group  still  further  to  the  southwest,  which  implies  that  the 
suite  of  0.  hrunneus  examined  by  Reeve  was  rather  limited  in  number 
of  individuals.    See  remarks  in  this  connection  in  my  paper  on  "The 
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Mollask  fauna  of  the  Galapagos  Islands,  etc.,"  Proc.  U.  S.  Nat.  Mas., 
Vol.  XVI,  pp.  384-385. 

CONUS  NUX,  Broderip. 

Five  specimens. 

Port  Bscondido  and  Tres  Marias  (No.  37458,  U.  S.  N.  M.).  S'*nta 
Margarita  Island  (1  specimen),  Albatross. 

CONUS  PRINCEPS,  Linnwus. 

A  few  specimens,  Port  Bscondido  (No.  37402,  U.  S.  N.  M.);  Tres 
Marias  (No.  37401,  U.  S.  N.  M.). 

Mr.  Fisher  obtained  a  few  examples  of  this  beautiful  shell  at  the  fore- 
going places.  He  found  them  '*  attached  to  coral  blocks,"  at  Port 
Escondido;  several  examples  from  Carmen  Island  were  received  from 
the  Stearns  collection  (No.  37403,  U.  S.  N.  M.),  and  a  rare  variety  with- 
out the  usual  linear  markings,  from  the  same  collection,  detected  at 
Panama  by  the  well-known  collector,  Thomas  Bridges  (No.  37404,  U.  S. 
N.  M.). 

CONUS  REGULARIS,  Sowerby,  ' 

Var.  =  C.  mamiliferf  BRODKRrp. 

A  few  examples. 

Port  Escondido  (No.  37391,  U.  8.  N.  M.);  this  form  is  found  also  at 
Carmen  Island  (No.  37394,  U.  S.  N.  M.);  and  a  variety  at  Pichilinqae 
Island  (No.  37392,  U.  S.  N.  M.). 

CONUS  DISPAR,   Sowerby. 
Var.  =  C.  monilifer,  Broderip,  var. 
Two  examples,  Boca  de  los  Piedras  (No.  37437,  U.  S.  N.  M.). 

CONUS  ARCHON,  Broderip. 
Three  examples  (No.  37397,  U.  S.  N.  M.);  Manzanillo. 

CONUS  LUCIDUS,  Ma  we. 

Two  specimens;  beach.  Sta.  Margarita  Island ;  Albatross.  Ranges 
southerly  to  the  Galapagos  Islands. 

CONUS  INTERRUPTUS,  Broderip. 

Three  specimens,  San  Lucas  Gove;  Angeles  Bay  (Xo.37423,TJ.S.N.M.). 

CONUS  CALIFORNICUS,  Hinds. 

One  fresh  example,  Ballenas  Bay;  Albatross. 

Family  Pleurotomid^. 

PLEUROTOMA  PICTA,  Beck. 

Four  specimens;  dredged.    San  Lucas  Cove  (No.  55241,  U.  S.  N.  M.). 
The  above  vary  in  length  from  I J  to  2-^^  inches;   this  is  a  keeled 
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form,  the  peripheral  carina  being  the  most  prominent;  between  the  keels 
the  surface  is  finely  spirally  threaded. 

PLEUROTOMA  (SURCULA)  FUNICULATA,    V  a  1  e  n  e  i  e  ii  n  e  s . 

One  specimen  at  each  place. 

San  Lucas  Cove  (No.  55235,  U.  S.  N.  M.) ;  Loreto.  A  fine,  large,  dark, 
chocolate-colored  living  example,  2.49  inches  in  length  by  .84  inch  in 
breadth,  was  found,  with  many  other  pleurotomids,  as  above.  Though 
not  a  rare  form,  it  is  apparently  less  common  than  its  near  relative,  P. 
olivacea  Sby.  P.  funiculata,  though  a  less  robust  shell  and  not  as 
coarsely  sculptured  as  olivacea,  exhibits  in  a  striking  degree  the  charac- 
teristic sculpture  of  oliva^cea;  it  is  generally  darker  colored,  though 
frequently  of  an  olive  green  or  greenish  clay  color,  sometimes  yellowish 
brown  and  again  dark  chocolate.  The  color  in  many  of  the  species  is  so 
exceedingly  variable  as  to  be  of  little  value  as  a  specific  distinction. 

PLEUROTOMA  (SURCULA)  OLIVACEA,  Sower  by. 

One  specimen  (No.  55233,  U.  S.  N.  M.).    Boca  de  los  Piedras. 
An  adolescent  example,  dredged  at  the  above  place,  -94  inch  length, 
of  a  clear  white,  without  epidermis. 

PLEUROTOMA  (SURCULA)  TUBERCULIFERA,  Brod.  and  Sby. 

One  specimen.    San  Lucas  Cove  (No.  55228,  U.  S.  N.  M.). 

An  exceedingly  fine  example  of  this  strongly  characterized  species 
was  obtained  with  the  dredge.  It  is  a  rare  form  and  seldom  met  with 
in  collections. 

PLEUROTOMA  (SURCULA)  MACULOSA,  Sower  by. 

Five  examples  dredged  (No.  55259,  TJ.  S.  N.  M.).  San  Lucas  Gove. 
One  of  these  was  a  fresh,  perfect  shell. 

PLEUROTOMA.  (DRILLIA)  UNIMACULATA,  S  o  w  e  rb  y. 

One  specimen.    San  Lucas  Cove  (No.  55239,  U.  S.  N.  M.). 

One  example  of  the  above  was  collected  at  this  place,  which  seems  to 
be  rather  the  metropolis  of  pleurotomid  forms  in  this  general  region. 
It  closely  resembles  eehinatus  Lam.,  said  to  come  from  New  Guinea. 
P.  uninuiculata  is  a  narrower  shell,  and  has  heretofore  been  (credited  to 
the  west  coast  of  Central  America.  They  both  seem  to  be  very  close 
to  the  P.  gibhosa  of  KJener.  The  specimen  under  review  is  much  nearer 
to  echinata  Lam.  than  to  Kiener's  gibhona^  as  these  two  species  are  rep- 
resented in  the  figures  given  by  Chenu,  Manual,  Vol.  I,  figures  646  and 
650.  rnimaculata  is  an  unfortunate  name,  as  names  based  on  color 
markings  frequently  prove  to  be;  for  in  the  instance  before  me,  there  is 
not  only  a  large  brownish  spot  on  the  basal  whOrl,  but  all  of  the  namer- 
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ous  nodes    are   spotted   above   and  below,  and  there  are  revolving 
bands  of  the  same  color,  especially  seen  on  the  basal  volution. 

PLEUROTOMA   (DRILLIA)  INCRASSATA,  S  o  w  e  r  b  y. 

=  D.  Boitofy  Val.,  Tryon. 

One  example  from  each  locality. 

Mazatlan,  Henry  Edwards;  San  Lucas  Cove,  Fisher  (No.  55252,  U.  S. 
N.M.). 

The  Mazatlan  example  was  collected  and  presented  to  the  writer  by 
his  esteiemed  friend,  the  late  Henry  Edwards,  so  well  known  as  an 
excellent  entomologist  and  actor. 

(His  magnificent  collection  of  insects  has  recently  become  the  property 
of  the  American  Museum  of  Natural  History,  New  York.) 

PLEUROTOMA  (DRILLIA)  MAURA,  Soworby. 

Several  specimens. 

San  Lucas  Gove,  dredged  oft'  San  Marcos  Island  (No.  55237,  U.  S. 
N.  M.). 

Five  examples,  imperfect  and  dead,  were  obtained  by  dredging  at 
this  place.  The  largest  measures  2.50  long.,  lat,  .63,  aperture  1.16 
inches;  the  others,  withoutmaking  allowance  fortheerosion  of  the  apex, 
measure,  respectively,  2.09,  2.06,  1.94,  and  1.84  long,  inches.  A  com- 
parison of  the  specimens  shows  that  they  run  quite  closely  in*  sculpture, 
varying  but  little;  in  color  they  range,  as  do  several  of  the  related 
forms,  from  dark  chocolate  to  a  yellowish  or  sienna- brown.  The  late 
Mr.  Tryon  kindly  compared  the  above  with  the  specimens  in  the 
Philadelphia  Academy's  collection,  and  returned  the  following  note: 

"PI.  maura,  Sowb.  Reeve,  sp.  47,  'Isle  of  La  Plata;'  and  exactly  like 
a  specimen  in  our  museum  received  from  Sowerby." 

Worn  specimens  sometimes  exhibit  a  whitish  line  following  the  suture, 
on  the  upper  whorls  and  just  below  the  knobs  on  the  body  whorl.  Reeve 
gives  a  figure  of  this  species  in  his  Conchologia  Systematica^  but  the  fine 
sculpture  shown  in  said  figure  is  not  so  clearly  exhibited  in  heavy  adult 
specimens. 

Family  Cancellariid^. 

CANCELLARIA  (APHERA)  TP:SSELLATA,  Sowerby. 

Several  examples.  La  Paz  Harbor,  on  a  small  island  (No.  46273,  U. 
S.N.M.). 

Many  specimens  of  this  rare  and  peculiar  form  were  obtained  as 
above  indicated  by  Mr.  Fisher.  The  figure  No.  1841  in  Ohenu's  Manual, 
Vol.  I,  is  apparently  drawn  from  a  young  specimen. 

Family  Olivid^. 

( >LI V A  VENULATA,  Lamarck. 

Numerous  examples. 

(Nos.  32401,  32402,  32416,  324;n,  U.  S.  N.  M.)     La  l»az;  Los  Animas 
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Bay;  Mulege  Bay  and  Tres  Marias,     (^.apt.  Forrer  collected  the  above 
at  La  Paz;  Loreto,  Gabb. 

This  species  exhibits  extreme  variation.  In  fact,  the  Olives  from 
the  Gulf  region  with  the  exception  of  two  or  three  specjies  are  not 
easy  to  determine.  Reeve  makes  the  above  as  well  as  0.  araneosa 
Lam.,  0.  Timoreay  O.  oheHna,  and  0.  pindarina  as  synonyms  of  0.  retic- 
ularis, the  well-known  Antillean  species.  I  have  never  met  with  an 
example  from  the  West  coast  that  so  closely  resembled  reticularis  as 
to  suggest  such  a  connection.  Carpenter  makes  O,  Melchersi  Mke., 
1851,  include  O.  angulata  junior,  0.  suhangulata,  0,  Cumingii,  and  0. 
polpa^ter.  His  0.  interfincta  is  nothing  but  a  variety  of  Melchersi  and 
three  specimens  recorded  by  him  as  "  f  intertincta^^  were  found  upon 
examination  to  be,  (1)  elegans,  and  (2)  irisa/ns,  both  Indo-Pacific  forms. 
I  am  quite  sure,  however,  that  this  must  have  been  in  some  way  a 
blunder  on  the  part  of  an  assistant.  The  La  Paz  examples  (No.  32402, 
U.  S.  N.  M.)  are  typical.  0.  venulata  runs  all  the  way  from  closely  retic- 
ulated zigzag  waves  or  Vs  on  a  lightish  warm  ground  with  a  purple 
or  brownish-purple  stain  on  the  terminal  part  of  the  columella,  to 
shells  that  are  a  warm  cream-yellow,  sometimes  without  any  of  the 
V-shaped  pencilings  and  sometimes  with  the  same,  but  subordinated 
more  or  less  to  the  general  yellowish  tone  of  the  surface.  Again  the  Vs 
are  absolutely  wanting  and  the  markings  are  longitudinal,  having 
somewhat  of  a  ligneous  aspect,  resembling  the  graining  of  wood,  with 
darker  umber-colored  zones  blending  and  softening  down  to  the  lighter 
tint  of  the  ground  work  or  general  color.  Examples  thus  colored  are 
the  ligneola  of  Reeve  (Mus.  Steere),  and  the  same  author's  0.  Cumingii 
is  still  another  aspect.  The  opposite  extreme  of  coloration  is  seen  in 
the  beautiful  dark,  nearly  black  variety  which  has  received  the  name 
of  oriole.  In  these  the  Vs  can  generally  be  seen  under  the  rich  glaze 
that  characterizes  the  numerous  forms  and  varieties  of  this  so-called 
species.  Often  in  the  point  of  the  VVs,  there  is  a  nebulous  roundish 
spot,  such  as  would  occur  in  painting,  by  the  paint  or  color  running 
ott  of  the  brush  and  filling  up  the  sharp  angle  on  the  inner  side  of  the 
point  of  the  V.  This  gives  a  beautiful  spotted  effect  in  some  examples, 
and  occurs  as  a  feature  more  or  less  conspicuous  in  many  of  the  West 
Coast  olives.  The  examples  from  Los  Animas  Bay  (No.  32438,  U.  S. 
N.  M.)  suggest  Juliettahy  their  dotted  flames.  At  Boca  de  los  Piedras, 
Fisher  obtained  numerous  examples  (No.  32416,  U.  S.  N.  M.)  of  the  short, 
rather  stumpy,  light-colored  variety,  with  rather  obscure  sienna-yellow 
markings,  (VVs)  on  a  rich  creamy  yellow  ground.  Carpenter  has  com. 
pared  this  variety  to  the  reticularis  of  the  Caribbean  region,  but  the  two 
are  readily  separable  by  any  moderately  intelligent  expert.  Fisher^s 
Boca  shells  vary  in  size  from  .36  minimum  to  1.12  maximum  in  length. 
The  purplish  chocolate  stain  at  the  base  of  the  columella  is  quite  a 
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permanent  cliaract'er  and  is  present  in  the  smallest  as  well  as  the  larg- 
est individuals. 

OLIVA  ANGIJLATA,  Lamarck. 

Two  specimens. 

La  Paz  (No.  32420,  U.  S.  N.  M).  Sta.  Margarita  Island  (2  beach), 
Albatross.  Small  examples  sometimes  exhibit  a  facies  suggestive  of 
0.  polpaster  Duclos,  or  it  may  be  said  on  the  other  side  that  occasional 
heavy  examples  of  0.  polpaster  resemble  young  individuals  of  O. 
angulata, 

OLIVA  8PLENDIDULA,  Sowerby. 

Two  specimens.    Tres  Marias. 

One  of  Mr.  Fisher's  specimens  measured  2  inches  in  length.  This 
is  an  exceedingly  beautiful  as  well  as  a  rare  species,  and  easily  dis- 
tinguishable from  any  other  of  the  genus.  Of  the  large  and  beautiful 
Olira  porphyrea,  so  highly  prized  by  amateurs,  and  frequently  used  as 
a  mantel  ornament,  Mr.  Fisher  did  not  obtain  any  examples.  It  is  quite 
common,  compared  with  splendidula. 

( )LIVA  SUBANGULATA,  P li i li  p p i. 

Three  specimens.     La  Paz;  Mulege  Bay. 

OLIVANCILLARIA  (AGARONIA)  TESTACEA,   Lamarck. 

Two  examples.    Gulf  of  California  (No.  32452,  U.  S.  N.  M.). 

OLIVELLA  GRACILIS,  Gray. 

Three  young  specimens.     Mulege  Bay  (No.  47257,  U.  S.  N.  M.). 

OLIVELLA  UNDATELLA,  Lamarck. 
Five  specimens.     Altata  (No.  47222,  U.  S.  N.  M.). 
OLIVELLA  DAMA,  M  a  w  e. 

Numerous  examples. 

Mulege  Bay  (No.  47230,  U.  S.  N.  M.);  Los  Animas  Bay;  Loreto; 
Angeles  Bay;  San  Lucas  Cove;  La  Paz. 

OLIVELLA  CYANEA,  Reeve. 

=  0.  puelohana^  Orbkjny,  Reeve's  Mono^.,  PI.  xxiv,  figs  70*,  70*^,  7(K. 
Abundant,  living.    Tres  Marias  (No.  47254,  U.  S.  N.  M.). 

Family   Habpid^. 

HARPA  CRENATA.  S  w  a  i  n  s  o  n . 

[Dot  ff.  orenata  Gray  or  H.  crenata.  Reeve,  of  authors.] 
=  H.  icriha,  Val.    -f  H.  gracilis,  B.  &  S.    -f  H.  rosea  orenata,  Gray,     -f  Bucoinum 
roseum,  Wood,     -h  Buccinum  minus,  Wood;  [not  Harpa  minor,  Mart.]     -f-  H. 
Riviolina,  Lesson,     -f  U.  rosea,  var.  Kiener.     -^  H.  Mexicanat  Jay's  Cat. 
+  H.  testudinalU  t    Id. 

Numerous  specimens.    Tres  Marias. 
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Collected  hereby  Fisher;  previously  received  by  me  from  the  islands 
in  all  stages  of  growth.  Harpa  rosea,  with  which  this  Gulf  shell  is 
sometimes  confounded,  is  aii  A.frican  species,  which  in  maturity  nearly 
always  exhibits  the  rose-pink  color  which  is  generally  confined  to  the 
earlier  stages  of  H.  crenata]  in  young  shells  of  the  latter  it  is  appar- 
ently a  constant  character.  The  ribs  in  crenata  are  much  less  developed 
than  in  the  other  Harps;  fresh  living  shells  are  frequently  met  with  of 
a  dull  reddish-ashen  surface,  but  very  slightly  enameled,  while  the 
delicate  waved  markings  are  nearly  obsolete.  Highly  colored  and 
glossy  individuals  are  very  beautiful,  though  even  in  such  examples 
the  enamel  is  less  brilliant  than  in  most  of  the  species.  Carpenter  (in 
B.  A.  Report,  1863,  p.  122),  referring  to  the  prices  of  certain  West  Ameri- 
can shells  as  noted  in  the  British  Museum  copy  of  the  *'Tankerville 
catalogue,"  1825,  quotes  H,  crenata  45«.  =  $11.25,  and  Conns  regius 
( =  C  princeps)  is  given  at  £5  5s.  =  $26.25.  The  peculiar  Lucina 
{Miltha)  Childreni  Gray,  a  form  that  is  rare  even  to  this  day,  is  quoted 
at  £10  10«.  =  $52.50. 

Family  Marginellid^. 

VOLVARINA  VARIA,  Sower  by. 

One  example.    Mulege  Bay  (No.  12260,  U.  S.  N.  M.). 

Although  Fisher's  collection  contained  only  one,  a  dead  shell,  it  is 
not  an  uncommon  form  from  the  Gulf  region.  It  it  credited  by  Carpen- 
ter to  Cape  St.  Lucas  and  to  the  West  Indies. 

Family  Volutid^e. 

VOLIJTA  (EN^TA)  CUMINGII,  Broderip. 
-f-  E.  Pederseni,  Verrill. 

Several  specimens.    San  Lucas  Cove  (No.  46380,  U.  S.  N.  M.). 

Mr.  Fisher  collected  many  examples  of  this  interesting  form  at  the 
above  place,  which  well  illustrate  the  differentiation  between  the 
mature  and  adolescent  stages  of  growth.  Numerous  specimens  col- 
lected by  various  parties  or  procured  from  sailors  employed  in  the  Gulf 
trade  especially  during  the  Franco-Mexican  war,  when  the  commerce 
between  San  Francisco  and  west  Mexican  Gulf  ports  was  at  its  height, 
have  passed  under  my  examination.  Prof.  Verrill  many  years  ago 
described  U.  Pederseni  from  specimens  collected  by  Capt.  Pedersen,  but 
I  am  inclined  to  regard  it  as  only  a  variety  of  Cumingii.  Voluta 
Cumingii  has  since  been  detected  as  far  north  as  Magdalena  Bay  (No. 
102548,  U.  S.  N.  M.)  by  Mr.  C.  H.  Townsend,  of  the  U.  S.  Fish  Com- 
mission. 

Family  Turbinkllid^. 

MELONGENA  (SOLENOSTEIRA)  MODIFICATA,  Reeve. 
=  Siphonalia  modificaiay  Rkeve,  and  of  authors. 

Many  specimens. 

La  Paz ^  San  Lucas  Cove;  Los  Animas  Bay;  Angeles  Island;  Boca 
de  los  Piedras;  Tres  Marias  (No.  46754,  U.  S,  N.  M.). 
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As  to  the  relationship  of  the  above  form  see  Ball's  remarks  iu  the 
Transactions  of  the  Wagner  Institute,  Philadelphia,  volume  3,  part  1, 
p.  122,  August,  1890,  and  my  paper  on  Dr.  Jones'  collection  of  South 
American  shells  in  Vol.  xrv,  Proc.  U.  S.  ^^ational  Museum,  p.  323. 

Family  Mitrid^]. 
MITRA  LP:NS,  Wood. 
Common,  between  tide  marks.     La  Paz;  Tres  Marias. 

MITRA  EFFUSA,  Swain  son. 

Bare.    A  solitary  specimen. 

Mulege  Bay  (No.  46409,  U.  ».  N.  M.);  Dr.  Gabb  also  collected  an 
example  somewhere  on  the  Gulf  side  of  the  peninsula. 

MITRA  (CANCILLA)  SULCATA,  Swain  eon. 

=  M.  gigantea,  Swainson.     +  M.  Hindsii,  Rkkvk.     +  M.  attenunia,  Swainson. 
-f-  M,  funiculata,  Rekve. 

Several  specimens.    San  Lucas  Cove  (l!^os.  46405,  46406,  U.  S.  X.  M.). 
The  synon3rmy  as  above  is  given  by  Tryon.   (Manual,  Monograph  of 
Miiridce,  p.  139.) 

MITRA  (STRIGATELLA)  TRISTI8,  Broderip. 

Numerous  fine  specimens. 

Mulege  Bay  (No.  46393,  U.  S.  N.  M.);  Los  Animas  Bay  (No.  46390, 
U.  S.  N.  M.). 

Fisher's  specimens  were  for  the  most  part  small  or  immature;  his. 
largest  example  measured  long.  1.17,  lat.  .45  inch. 

Family  Fasoiolabid^. 
LATIR^S  (LEUCOZONIA)  CINGULATA,  Lamarck. 

One  example,  Tres  Marias  (No.  47124,  U.  S.  N.  M.). 

Occurs  also  at  Mazatlan  in  the  Gulf,  thence  southward  to  Panama 
where  it  has  been  collected  by  Cuming,  C.  B.  Adams,  Bridges,  and 
others.  This  form  varies  considerably  in  height  of  the  spire  as  well  as 
in  the  length  of  the  horn.  It  has  been  erroneously  placed  in  the  genus 
Monocerosy  Lam.  {=Acanthinaj  Fischer,  in  Adams  genera),  also  by  C. 
B.  Adams  in  his  "  Shells  of  Panama,"  and  by  Chenu  (Manual,  tome  1, 
p.  169,  fig.  832).  Calkins  in  his  Catalogue  of  the  Marine  Shells  of 
Florida,  etc.,  Proc.  Davenport  Acad.  Nat.  Sci.,  Mach  29,  1878,  has 
erroneously  included  this  species,  confounding  it  quite  likely  through 
general  similarity  of  name  with  the  very  different  Caribbean  Latirus 
cinguUferaj  Lam.,  and  further  added  to  the  confusion  by  including  the 
Proc.  N.  M.  94 12 
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"  genus  Monoceras,  Lam.,"  in  bis  catalogue  and  placing  Leucozonia  as 
a  subgenus  thereunder.  He  remarks  that  ^Mt  is  a  Panama  species 
found  by  me  at  the  southern  extremity  of  Florida." 

The  necessity  for  calling  attention  to  this  unfortunate  *^  muddle" 
again  at  this  late  day,  is  apparent  to  any  student  who  has  observed 
how  persistently  errors  of  this  class  find  a  lodgment  in  the  literature, 
long  afber  they  have  been  pointed  out  or  exposed.  It  is  well  known 
that  neither  Leucozonia  cingulata  nor  any  representative  of  the  group 
Monoceros  have  up  to  this  time  been  detected  on  the  Atlantic  side  of 
the  continents,  and  it  is  particularly  remarkable  so  far  as  regards  the 
latter  genus. 

LATIRUS  CERATUS,  Wood. 

Numerous  specimens,  living.    Tres  Marias  (No.  47125,  U.  S.  N.  M.). 

Many  fine  examples  were  detected  by  Mr.  Fisher  living  in  the  crevices 
of  the  ledges  and  dead  on  the  beaches.  The  average  dimensions  of  the 
Fisher  shells  is,  long.  2.69,  lat.  1.44  inches. 

FU8U8  DUPETITHOUAKSII,  Kiener. 

Many  specimens. 

La  Paz  and  San  Lucas  (love;  Loreto  (No.  32336,11.  S.  N.  M.);  Carmen 
Island  (No.  32334,  U.  S.  N.  M.).  Of  this  fine  species  the  examples  range 
from  1.76  to  7.50  inches  in  length.  Compared  with  specimens  of  F. 
multicarinatvAi  from  Yokohama,  a  form  regarded  by  the  late  Mr.  Tryon 
as  the  same  as  F.  Reevianus  Phil.,  and  which  he  further  suggests  as  the 
same  as  F.  Nova-Hollandice  Rve.,  I  find  the  sculpture  rather  finer  and 
the  canal  (not  a  fixed  character  in  the  spindle  shells)  proportionally 
longer  in  the  Japanese  species.  Though  running  very  close,  the  two 
may  be  regarded  as  valid  species.  In  some  individuals  of  the  Gulf 
form  the  longitudinal  ribs  which  extend  from  suture  to  suture  on  the 
upper  whorls  become  reduced  to  mere  tubercles  on  the  periphery  of . 
the  two  last  or  larger  wliorls. 

FrsUS  AMBUSTUS,   Gould. 

Six  examples. 

San  Lucas  Cove  (No.  32340,  U.  S.  N.  M.). 

Since  the  publication  of  Mr.  Dall's  paper  •  "  On  the  Californian  spe- 
cies of  Fusus"  and  Mr.  Tryon's  Monograph,f  I  have  carefully  examined 
the  various  species  included  therein  that  inhabit  the  region  referred  to 
in  this  paper.  Mr.  Fisher  collected  eleven  specimens  of  the  form  now 
regarded  as  ambustus.  In  the  various  related  material  before  me,  I 
found  but  little  difficulty  in  segregating  these.    The  two  largest  meas- 


*  Proc.  Cal.  AcjmI.  Sci.,  March  19,  1877. 
t  Manual  of  Conch,  vol.  iii,  pp.  58-64. 
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ure  respectively  2  and  2.05  inches  in  length;  placed  side  by  side  with 
examples  of  F,  Dupethithouarsii  of  same  length  it  will  be  seen  that  the 
former  is  generally  of  slenderer  habit  and  a  more  graceful  form,  as 
Tryon  remarks.  Fine  mature  specimens  are  often  bluish- white  inside 
of  the  aperture. 

FUSUS  CINEREUS,  Reeve. 

Several  specimens.  La  Paz  (No.  32354,  U.  S.  N.  M.);  San  Lucas 
Cove  (No.  32353,  TJ.  S.  N.  M.). 

The  three  La  Paz  shells  are  small,  of  the  four  Cove  specimens,  two 
are  adult  and  two  juniors.  Rather  a  rare  shell  in  collections.  The 
National  Collection  contains  examples  received  from  other  sources. 
From  Panama,  collected  by  Bridges,  several  examples  are  registered 
under  the  numbers  32356  and  32357.  It  is  found  at  other  places  in  the 
Gulf  region. 

PISANIA  (TRITONIDEA)  IN8IGNIS,   Reeve. 

=  Pisania  inHgniSf  Rkrvk,  in  S.  I.  Check  List  1860,  and  Carpenter's  Mazatlan 
Catalogue. 

Not  common ;  one  specimen.     San  Lucas  Cove  (No.  46736,  U.  S.  N.  M.). 
The  Fisher  example  from  the  above  locality  is  destitute  of  the  longi- 
tudinal ribs.     Sta.  Margarita  Island  (two  beach  shells).  Albatross, 

PISANIA  (TRITONIDEA)  GEMMATA,  Reeve. 

Three  examples.  Mazatlan  (No.  46746,  U.  S.  N.  M.),  Henry  Edwards. 
This  species  appears  to  be  of  infrequent  occurrence. 

ENGINA  CARBONARIA,  Reeve. 

Three  juniors,  live  shells.  Mulege  Bay  (No.  46688,  U.  S.  N.  M.).  A 
rare  species. 

ENGINA  CARBONARIA,  Reeve;  var.  FUSIFORMIS,  Stearns. 

One  specimen,  living,  dredged.  San  Lucas  Cove  (No.  102620,  U.  S. 
N.  M.). 

An  elongated  rather  coarsely- sculptured  shell,  quite  deceptive  at 
first  sight.  Outer  lip  simple,  as  if  immature;  in  strong  contrast  with 
the  ordinary  chunky,  solid,  heavy-lipped  type  of  the  species. 

MACRON  iETHIOPS,  Reove. 

-f  ilf.  Kellettii,  Hinds;  Steams,  Proc.  Phil.  Acad.  Nat.  Sciences,  pp.  397,398,  Pli 
Yii,  fifjTS.  3,  4,  5. 

Common;  fine  specimens.  San  Quentin  Bay  (Nos.  60074,  60075, 
60076,  U.  S.  N.  M.). 

Numerous  living  examples  of  this  variable  shell  were  collected  by  Mr. 
Fisher  on  *^mud  ilats"  in  said  bay,  which  indisputably  connect  the 
above  forms.    Beeve's  description  and  figure  indicate  an  example  in 
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which  the  entire  surface  was  broadly  and  deeply  channeled  or  grooved, 
agreeing  perfectly  with  specimens  in  the  National  collection  (60074) 
which  measure  2,9  inches  in  length  by  1.92  inch  in  width;  from  this  size 
younger  examples  as  small  as  1  inch  in  length  by  0.68  inch  in  width 
(the  outer  lip  thin  at  this  age),  show  the  same  characters.  In  Kellettii 
(60076)  Hinds'  form,  the  shell  exhibits  only  three  of  these  channels, 
near  the  base  of  the  body  whorl.  Mr.  Fisher's  specimens  prove  that 
the  grooving  is  an  uncertain  character.  The  number  of  individuals  col- 
lected by  him  was  fortunately  ample  enough  to  settle  all  doubts  and 
prove  that  the  two  fonns  as  above  should  be  united  under  one  specific 
name;  as  Mr.  Keeve's  appears  to  be  the  first  in  order  of  time,  it  must  be 
adopted.  The  National  Museum  series  exhibits  all  of  the  intermediate 
forms  or  varieties;  the  connecting  links  (60075)  were  received  not  only 
with  the  Fisher  shells  but  from  Hemphill  and  other  sources. 

The  shells  of  the  foregoing  when  living  or  fresh  are  covered  with  a 
thick  blackish  epidermis,  which  is  apt  to  peel  or  flake  off  when  very 
dry.  The  epidermis  has  the  same  character  in  the  rare  Mitra  Belcheri^ 
in  common  with  other  West  American  related  forms,  and  we  may  pre- 
sume it  lives  in  similar  muddy  stations. 

Examples  of  M.  ^thiops  of  the  form  that  is  grooved  throughout 
have  been  collected  at  Cerros  or  Cedros  Island,  on  the  ocean  side  of 
Lower  California;  it  was  collected  years  ago  by  Capt.  Scammon,  in 
Scammon's  lagoon.  The  late  Prof.  W.  M.  Gabb  found  it  at  San  Juanico, 
on  the  ocean  side  of  the  peninsula,  in  1867,  and  Henry  Hemphill  has 
contributed  specimens  to  the  Naticmal  Museum,  collected  by  him  at  San 
Ignacio  lagoon  (No.  105432,  U.  S.  N.  M.);  Manuel  lagoon  (No.  105433, 
U.  S.  N.  M.) ;  Point  Abreogos  "  around  rocks"  (No.  105434,  U.  S.  N.  M.) 
also  at  Scammon's  lagoon  (No.  105428,  U.  S.  N.  M.).  Ballenas  Bay  (No. 
102256,  U.  S.  N.  M.),  U.  S.  Fish  Commission,  Albatross. 

Family  Nassidjs. 
NASSA  TEGULA,  R  o  e  v  6 . 
=  .V.  iiarula,  Kienkk. 

Abundant. 

La  Paz;  Mulege  Bay  (No.  46616,  U.  S.  N.  M.).  Los  Animas  Bay 
(No.  46615,  ir.  S.  N.  M.);  Loreto.  This  variable  species  is  exceedingly 
numerous  at  many  places  in  the  Gulf  region  and  elsewhere  on  the  shores 
of  Lower  California;  it  exhibits  nmny  interesting  and  suggestive  varie- 
ties. .  The  usual  Gulf  form  is  of  a  pale,  dingy  yellow  or  yellowish- 
white  color,  in  some  specimens  running  into  an  ashenblue  on  the  last 
half  of  the  final  whorl,  with  sometimes  two,  more  rarely,  three  dark 
color  bands,  the  upper  one  interrupted  by  the  sculpture,  which  latter 
consists  of  8  or  9  strong  longitudinal  ribs,  ititerrupted  and  broken  into 
nodules  by  a  transverse  groove,  Just  below  the  suture ;  the  ribs  evanesce 
on  the  last  third  of  the  basal  whorl,  showing  three  or  four  strong  nodules 
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only,  with  a  nearly  smooth  area  below.  Otherwise  sculptured  with  ten 
or  more  sharp,  revolving  strife;  the  varying  prominence  of  the  longi- 
tudinal and  transverse  sculpture,  combined  with  variableness  in  form — 
some  shells  being  robust  or  "chunky,"  others  elongated — produces,  as 
may  be  supposed,  mjiny  varieties.  A  dwarfed  form  is  often  met  with. 
A  variety  occasionally  noticed  resembles  one  aspect  of  the  Gulf  of 
Mexico  Nassa  vibex;  specimens  of  these  occur  at  La  Paz. 

In  the  more  northerly  examples  from  San  Diego  and  thereabout  the 
longitudinal  and  transverse  sculpture  is  less  variable,  being  more  nearly 
equal  in  prominence;  the  shells  are  darker  colored,  with  usually  a  con- 
spicuous dark  spot  over  the  mouth.  Some  of  the  San  Diego  specimens 
closely  resemble  certain  occasional  individuals  of  Nassa  lirata  Dkr., 
from  Japan.  In  an  interesting  paper  by  F.  P.  Marat  (May,  1876),  "On 
the  variation  of  sculpture  exhibited  in  the  shells  of  the  Genus  Nassa," 
the  author  remarks: 

N.  tegula  (Reeve  pi.  15,  iig.  99,  a  and  b),  is  simply  corunated  at  the  sutures,  bat 
when  the  ribs  are  completed  it  becomes  the  N.  coronuluy  A.  Ad.  Some  of  my  varie- 
ties are  only  half  ribbed,  and  others  are  scarcely  ribbed  beyond  the  tubercles. 

NASSA  COIiPULENTA,  C.  B.  Adams. 

Several  specimens.  Tres  Marias  (No.  4(5606,  U.  S.  N.  M.).  A  rather 
rare  shell. 

NASSA  LUTEOSTOMA,  h  r  o  d  e  r  i  p  a  u  d  kS  o  w  e  r  b  y . 

Several  examples. 

La  Paz;  St.  Josef  Island;  Los  Animas  Bay  (No.  46608,  U.  S.  N.  M.); 
Francisquita  Bay;  Angeles  Bay;  Boca  de  los  Piedras;  Tres  Marias. 

NASSA  COMPLANATA,  P  o  w  i  s. 

=:N,  scahriuscula,  C.  B.  Adams. 
Numerous  (Nos.  46644,  46646,  U.  S.  N.  M.).    Los  Animas  Bay ;  Mulege 
Bay. 

NASSA  COMPLANATA;  var.  MAJOR,  Steam  h. 

Abundant  (No.  75156,  U.  S.  N.  M.).    Los  Animas  Bay. 

The  above  is  a  much  larger  form  than  the  average  of  typical  com- 
planata  and  much  coarser  in  sculpture,  and  some  of  the  examples  are  as 
large  as  small  specimens  of  tegula;  it  suggests  on  a  casual  glance  N. 
vibexj  of  Floridan  waters. 

NASSA  BRITNNEOSTOMA,  Stoarna. 

Nassa  hrunneoHtomaj  Stearns,  Nautilus,  May,  1893;  Proc.  U.  8.  Nat.  Mnseum,  Vol. 
XVI,  1893,  pp.  344,  345. 

Abundant. 

Gulf  of  California  near  the  mouth  of  the  Colorado  River  (No.  37239, 
U.  S.  N.  M.);  Guaymas  (Nos.  23721,  55951,  U.  S.  N.  M.). 
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Collected  by  Dr.  Edward  Palmer.  An  exceedingly  pretty  and  char- 
acteristic species,  allied  in  a  general  way  to  Reeve's  tegula  and  Powis's 
camplanata. 

Family  C  o  l  it  m  n  e  i.  l  i  d  m, 

OOLUMBELLA  H^MASTOMA,  S  o  w  e  rb  y. 
Not  common j  beach.     San  Lucas  Cove. 

COLUMBELLA  FUSCATA,  Sowerby. 
Common,  living.    Tres  Marias;  Loreto. 

COLUMBELLA  MAJOR,  Sowerby. 

Common,  living.  Port  Escoiidido;  Tres  Marias  and  elsewhere. 
Fisher's  shells  from  the  first  locality  are  of  the  small  variety. 

COLUMBELLA  ( ANACHLS)  CORONATA,  Sowerby 

A  few  examples.    Mulege  Bay;  Tres  Marias. 

Compared  with  related  forms  this  species  is  apparently  rather  rare, 
not  only  at  the  above  place,  but  throughout  the  Gulf  region. 

COLUMBELLA  (ANACHIS)  GASKOINII.  Carpenter. 

A.  tceniata,  Phiuppi. 

Examples  (No.  48256,  U.  S.  N.  M.).  Mazatlan,  Henry  Edwards,  Janu- 
uary,  1873.    A  rare  and  very  pretty  species. 

COLUMBELLA  (ANACHLS  f)  PARVA,  Sowerby. 

Two  specimens.    Mazatlan,  Hy.  Edwards  (No.  48270,  U.  S.  N.  M.). 

COLUMBELLA  (ANACHIS)  LYRATA,  Sowerby. 
Examples,  beach.     Ijoreto. 

COLUMBELLA  (ANACHIS)  NIGRICANS,  Sowerby. 

Examples.    Loreto. 

COLUMBELLA  (ANACHIS)  SERRATA,  Carpenter. 
Beach  specimens.     Loreto. 

COLUMBELLA  (NITIDELLA)  CRIBRARIA,  L  ft  in  »  r  c  k  . 

Common. 

La  Paz  ;  Ban  Lncas  Cove  ;  Los  Animas  Bay,  Angeles  Island ;  Tres 
Marias  (Nos.  48333,  .48334,  U.  8.  K  M.);  Boca  de  los  Tiedras. 

Two  well-marked  varieties,  one  of  a  dark  chocolate-red,  with  light 
spots;  the  other  sienna  yellow,  with  light  spots;  the  latter  appear  to 
be  more  truncated  than  the  first ;  both  of  them  are  on  an  average  rather 
larger  than  the  usual  run  of  Nicaraguan  examples.    Occurs  also  at 
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Panama,  the  Galapagos  Islands,  on  the  Florida  Keys,  in  the  Antilles, 
and  was  fonnd  to  be  common  at  Porto  Grande  (No.  125323,  U.  S.  N.  M.), 
Cape  de  Verde  Islands  by  the  Eclipse  Expedition  to  West  Africa,  in 
1889. 

COLUMBELLA  (META)  CEDOMJLLI,  Reeve. 
=^CoHeUa  eedonullif  of  authors. 

Numerous  examples. 

Port  Escondido  (No.  48318,  U.  S.  N.  M.);  San  Josef  Island;  Loreto; 
San  Lucas  Cove;  Los  Animas  Bay;  Mulege  Bay;  Tres  Marias,  also  at 
Carmen  Island.  This  form  is  conspicuous  from  its  numerous  and  fre* 
quently  beautiful  color  varieties.  A  portion  of  the  Fisher  specimens 
came  from  the  first  locality,  a  single  colony.  They  were  all  of  the  same 
general  color,  being  blotched  and  spotted  with  dark  brown  and  yellowish 
whit«  in  varying  proportions.  In  fresh  specimens  the  epidermis  around 
the  spire  has  sometimes  a  plaited  and  tufted  aspect  coincident  with  the 
incremental  lines. 

COLUMBELLA  (STROMBINA)  MACULOSA,  KSoweiby. 

Seven  specimens. 

Tres  Marias  (No.  48306,  U.  S.  N.  M.);  Loreto;  Carmen  Island  (No. 
48303,  U.  S.  N.  M.);  fine  examples  of  this  gra(ieful  shell  were  collected 
by  Mr.  Fisher,  in  some  instances  measuring  1.35  inches  in  length.  It 
is  the  commonest  species  of  the  genus  on  the  West  coast. 

Family  Murioid^. 

Subfamily  MuRiciN^. 

MUREX  PLICATUS,  S  o  w  e  r  b  y. 

Three  examples. 

La  Paz  (No.  46757,  U.  S.  N.  M.);  San  Lucas  Cove;  Loreto;  Mulege 
Bay  (No.  46758,  U.  S.  N.  M.). 
Capt.  Forrer  obtained  this  si>ecies  at  La  Paz. 

MUREX  (CHICOREU8)  PALMA-ROS^  MEXICANA,  Stearns. 

CMcoreica  palma-rosce  Mexioana,   Stkarns.  Proc.  U.  S.  Nat.  MuBeum,  Vol.  xvi, 

1893,  pp.  345-346. 
1=M.  palma-roscB,  Lamarck,  var. 
t=if.  affiniSf  Reeve. 
1=M.  SteerioR,  Reeve. 

A  single  example  (No.  46803,  U.  S.  N.  M.);  in  fair  condition.  Tres 
Marias. 

MUREX  (PHYLLONOTUS)  BICOLOR,  Valenciennes. 

Young  shells;  several  examples.     La  Paz  and  elsewhere. 

The  specimens  submitted  to  me  by  Mr.  Fisher  were  young  fresh 
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examples  ouly  from  1.14  to  1.23  inches  in  length.  At  this  early  stage 
it  is  nearly  impossible  to  determine  under  which  of  the  following  spe- 
cific names  to  place  them.  While  I  am  inclined  to  regard  them  as  the 
juniors  of  hicolovj  first,  from  the  general  aspect  leaning  toward  said 
species,  and,  second,  because  bicolor  is  the  more  abundant  of  the  three, 
there  is,  nevertheless,  a  reasonable  doubt.  We  have  as  closely  related 
forms,  P.  hieolor  VaL,  P.  brassica  Lam.,  and  P.  eryihrostoma  Swains. 

The  latter  is  apparently  a  pale  variety  of  P.  hieolor^  of  which  numerous 
examples  were  in  my  collection  and  many  more  have  passed  through 
my  hands. 

In  paragraph  60,  on  page  559  of  Carpenter's  "  Report  (1863)  to  the 
British  Association,"  he  refers  to  Sowerby's  monograph  with  com- 
ments thus  "t=5tcotor,  var.''  which  it  maybe.  1  am  inciined  to  regard 
it  as  a  variety  of  if.  {Phyllonotm)  brassica. 

MUREX  (PHYLLONOTUS)  PRINCEP8,  Broderip. 

Single  example.    La  Paz  (No.  47172,  U.  S.  N.  M,). 

The  solitary  specimen  before  me  is  only  1.10  inches  in  length.  The 
sharpness  of  sculpture  and  the  elaborate  arborescent  fringing  of  the 
varices  in  adolescent  specimens  produce  a  general  effect,  which,  when 
compared  with  heavy  adult  individuals,  is  quite  likely  to  mislead  those 
who  are  not  familiar  with  the  West  American  species  in  their  various 
stages,  and  the  character  of  their  variation.  It  is  not  unlikely  that 
many  of  the  species  made  by  the  older  authors  are  really  immature 
varietal  forms  or  geographical  varieties.  Murex  nitidus,  Brod.  (Conch. 
Ills.,  fig.  4),  Sowerby  remarks  as  being  "  probably  a  variety  of  the  last 
[M.  prineeps]  in  a  young  state." 

The  late  Thomas  Bridges  collected  numerous  specimens  of  prineeps 
on  the  coast  of  Nicaragua  at  San  Juan  del  Sur,  or  in  that  immediate 
neighborhood.  Prof.  C.  B.  Adams  did  not  report  it  from  Panama  in 
the  catalogue  of  his  collection  from  that  place.  The  Nicaraguan  exam- 
ples, so  far  as  I  have  observed,  differ  from  those  of  the  Gulf  region  in 
the  same  general  way  as  do  the  adult  specimens  of  P.  radix  from 
Panama  from  the  Gulf  forms  of  the  same  which  the  late  Dr.  Carpenter 
catalogued  in  his  ^^Mazatlan  MoUusca"  as  "P.  nigritus^  Meusch.,"  and 
in  the  S.  I.  check  list  as  "  P.  nigrum^  Phil."  The  southern  shells  of . 
both  prineeps  and  radix  are  generally  more  stumpy  and  solid.  Though 
some  of  Prof.  Adams's  specimens  of  P.  radix^  Carpenter  says  in  his 
review*  of  Adams's  catalogue,  "are  remarkably  fine,  more  nearly 
resembling  the  Gulf  nigritus  than  the  heavy  stumpy  shells  usually 
seen,  •  •  •  PhyUonotus  radix  and  nigritus  graduate  into  each  other 
almost  as  freely  as  the  latter  does  into  ambigum.^^  The  last  is  one  of 
Mr.  Beeve's  species  based  on  a  variety  of  radix,  which,  being  the  older 
name,  must  stand,  and  includes  also  as  synonyms  P.  nigrittis,  Phil,  of 


*  Proc.  Zool.  Society,  London,  June,  1863. 
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Measeh.,  jwid  P.  arnbiguusj  Reeve.  The  number  of  varices,  though  con- 
stant within  certain  limits,  is  not  so  persistent  and  rigid  a  character  as 
to  be  of  specific  value  as  between  the  forms  referred  to  by  the  authors 
above  quoted,  some  of  whom  seem  to  have  held  rather  arbitrary  notions 
as  to  what  constitute  a  species. 

MUREX  (PHYLLONOTUS)  BRASSICA,  Lamarck. 

A  few  examples.  Magdalena  Bay;  La  Paz  (No.  47172,  U.  S.  N.  M.). 
Mulege  Bay. 

MUREX  (PHYLLONOTUS)  RADIX,  Gin  el  in. 

Var.=  nitidus  Broderip. 
-f  nigritu8  Meusch. 
-^amhiguua  Reeve. 

Two  beach  shells.     Sta.  Margarita  Island,  Albatross, 

OCINEBRA  LUGUBRIS,  Sowerby. 

Ptoc.  Zool.  Soc,  London,  1832,  p.  175.— Conch.  111.,  fig.  26,  Reeve,  Icon.  sp.  143. 
Murex  eri7uice(nde9y  Val.,  Recaeil  d'observatious,  etc.,  ii,  302, 1833.  =  Murex  Cali- 
fomicu$,  Hinds,  Proc.  Zool.  Soc,  London,  p.  128, 1843,  Voyage  Sulphur  t.  3,  f.  9, 
10.  =  Murex  Calif omicua,  Reeve,  Couch.  Icon.  sp.  144.  =  Murex  (Ocinebra) 
erinaceoidea,  Val.  '(=  ^*  Califomicu8f  Hinds).  Stearns,  Proc.  Phil.  Acad.,  1878, 
pp.  395-396. 

La  Paz,  Fisher  (No.  46767,  U.  S.  K.  M.).  Attention  is  called  to  my 
remarks  on  the  foregoing  in  the  Proc.  U.  8.  National  Museum,  Vol.  xvi, 
1893,  pp.  346,  347. 

OCINEBRA  (MURICIDEA)   SQUAMULIFER,  Carpenter. 
t  =  if .  fimbriata,  A.  Adams,  var. 

Several  fine  examples  (No.  46779,  U.  S.  N.  M.).  Port  Escondido; 
San  Lucas  Cove. 

Very  close  to  M.  hexagonus  Lam.  Tryon  remarks  it  is  undoubtedly 
the  same  species.  I  have  not  seen  a  sufficient  number  of  the  Antillean 
form  to  hazard  an  opinion. 

EUPLEURA  MURICIFORMIS,  Broderip. 

Common. 

San  Lucas  Cove,  opposite  Marcos  Island  (No.  32310,  U.  8.  N.  M.). 

One  example  measures  1.64  inches  in  length.* 

Subfamily  Purpurin^. 

PURPURA  PATULA,  Linnjcus. 

Two  examples.  Tres  Marias  (No.  32141,  U.  S.  N.  M.);  also  Socorro 
Island  (No.  32140,  U.  S.  N.  M.). 


*  In  connection  with  this  species  attention  is  called  to  Dall's  paper  in  the  Proc. 
U.  S.  National  Moseam,  VoL  xiv,  pagos  173-191,  1891. 
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This  last  was  collected  by  the  late  A.  J.  Graysou,  the  well  known 
ornitholoerist. 

PURPURA  COLUMELLARIS,  Lamarck. 

Many  examples.    Tres  Marias  (No.  32142,  U.  S.  N.  M.). 

Yery  heavy  solid  specimens,  of  a  dwarfed  habit  and  rather  elevated 
spire,  of  a  total  length  of  from  only  1.03  to  1.05  inches,  were  collected 
at  these  islands,  being  about  one-half  of  the  size  of  asual  adult  examples, 
which  measure  long,  .2  inches  or  over. 

A  variety  intermediate  between  columellaris  and  patula  is  sometimes 
met  with  (No.  32143,  U.  S.  N.  M.).  It  is  not  so  heavy  or  solid  as  the 
former  and  heavier  than  patuUij  with  the  protuberance  on  the  columella 
less  conspicuous  than  is  usual  in  columellaris. 

PURPURA  KIOSQUIFORMIS,   Duclos. 
=  Cuma  kioequiformia,  Duclos  and  of  aathor8. 

One  exceedingly  fine  specimen.  Boca  de  los  Piedras  (No.  60066,  U. 
S.  N.  M.). 

The  shells  from  the  Gulf  region  compared  with  Panama  examples' 
appear  to  have  a  more  regular  growth;  the  pointed  knobs  are  less  pro- 
duced, and  the  adults,  average,  of  larger  size.  Henry  Edwards  collected 
some  very  fine  specimens  at  Mazatlan,  while  at  that  place  several  years 
ago  collecting  insects;  examples  of  these  he  kindly  contributed  to  my 
collection. 

PURPURA  HIPPOCASTANEUM,  Liuumus. 

One  specimen  living.*     Mulege  Bay  (No.  89655,  U.  S.  N.  M.). 

The  black-mouthed  variety  generally  known  as  P.  hituberaularis  La- 
marck. 

An  Indo- Pacific  species.    How  came  it  here! 

The  occurrence  of  Cassis  vibex  on  the  Tres  Marias,  beach,  and  subse- 
quent detection  at  La  Paz  (crab  shells),  has  led  me  to  include  the  above 
Polynesian  purpuroid  in  Fisher's  list.  Its  occurrence  here  may  be 
accidental. 

PURPURA  BISERI ALIS,  B 1  a  i  ii  v  i  1 1  e  . 

Numerous  examples.  Loreto,  Gabb.  Ballenas  Bay;  Sta.  Margarita 
Island,  Albatross. 

The  Santa  Margarita  specimens  include  both  the  coarsely-sculptured 
form  and  the  variety,  wherein  the  principal  transverse  ridges  are  hardly 
broken  into  knobs.  This  species  seems  to  be  very  abundant  at  this 
place,  and  exhibits  all  the  varieties  to  which  Carpenter  has  referred  in 
his  Mazatlan  Mollusca. 

PURPURA  TRISERIALIS,    B  1  a  i  n  v  i  1  1  e  . 

Four  examples. 


'  Previously  noted  by  me  in  Proc.  U.  S.  Nat.  Museum,  Vol.  xvi,  1893,  p.  347. 
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Tres  Marias  (No.  32152,  U.  S.  N.  M.) ;  La  Paz,  Capt.  Forrer  (No.  32151, 
U,  S.  N.  M.);  also  at  Sta.  Margarita  Island  (beach)  Albatross. 

PURPURA  TRIANGULARIS,    B  1  a  i  ii  v  i  11  e . 

Examples.    Loreto. 

MONOCERAS  TUBERCULATUM,  Gray. 
-|-  Purpura  muricataf  Gray. 

One  example  from  each  of  the  following  places: 

Tres  Marias,  Fisher  (No.  60012,  U.  S.  N.  M.),  and  La  Paz,  Capt.  Forrer. 
Sta.  Margarita  Island,  Albatross^  three  beach  shells.  This  species  ranges 
southerly  as  far  as  Peru  and  extends  also  to  the  Galapagos  Islands. 
Two  remarkable,  varietal  specimens  of  this  species  have  been  brought 
to  my  notice  by  Miss  Cooke,  of  San  Diego.  One  of  these  is  ^  inches 
long,  the  other  nearly  as  large,  and  suggests  a  still  greater  range  of 
variation  approaching  the  species  known  as  if.  graiMte,  The  variability 
exhibited  by  different  specimens  in  the  prominence  of  the  horn  has 
been  previously  mentioned. 

A  young  individual  which  1  have  examined,  measuring  only  .76  inch 
in  length  shows  the  horn;  in  another  over  2  inches  in  length  it  is 
barely  perceptible.  Gabb  collected  this  at  San  Bruno,  and  two  exam- 
ples from  this  locality  are  contained  in  the  U.  S.  Nat.  Museum;  (No. 
32154.) 

MONOCERAS  LUGUBRIS,  Sowerby. 

Several  specimens. 

Tres  Marias  (No.  60017,  U.  S.  N.  M.).  Ballenas  Bay,  Albatross,  abun- 
dant; it  occurs  also  at  Sta.  Margarita  Island.  Many  examples  of  a 
rather  elongated,  less  solid  and*robust  form  than  those  usually  seen  from 
other  localities  in  the  general  region.  These  have  a  rich  purple  mouth 
mergiog  into  dark  chocolate.  The  largest  measured  long.,  1.05;  lat.,  58; 
long.,  0.97  j  lat.,  0.61;  the  latter  the  smallest.  The  above  is  rather  a 
variable  si)ecie8. 

SISTRUM  FERRUGINEUM,  Reeve. 

Common.  Point  Escondido;  St.  Josef  Island;  Los  Animas  Bay; 
Loreto. 

Subfamily  Coralliophilin^. 

CORALLIOPHILA  (RHIZOCHILUS)  NUX,  Reeve,  ex  Carpenter. 

=MurexnuXf  Rkbvk,  Conch.  Icon.  pi.  38,  Bp.,181.  -fiJ.  aspera,  Rbrve.  =M, 
(Ocinehra)  nux^  H.  and  A.  Adams.  Genera  VoL  i,  p.  75.  =  Purpura  costatUf 
Blainville.  CorralHophila  ooatataj  Hlainvillr;  C a kpkntbr,  Mazatlan  shells, 
p.  484.     =  Cuma  coetata,  Aucr. 

Pour  examples  (No.  32167,  U.  S.  N.  M.).     St.  Josi^f  Island ;  San  Lucas 
Cove;  Tres  Marias. 
The  spire  which   in  young  specimens   is   short   becomes  elevated 
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in  adults,  arid  shows  three  revolviug  keels  or  ribs  on  the  basal  whorl, 
varying  in  prominence  in  different  individuals,  and  traversed  and  more 
or  less  interrupted  by  11  to  12  longitudinal  ribs,  which,  at  the  points  of 
intersection  with  the  transverse  keels,  produce  moderately  rough  spinose 
processes;  in  fine  and  old  specimens  these  are  quite  sharp,  otherwise 
sculptured  with  narrow,  close,  scabrous  revolving  ribs.  A  rather  rare 
form,  undoubtedly  purpuroid.  Compare  with  Purpura  gallea  from 
Cuba.  Large  specimens  look  very  much  like  some  of  the  so-called 
Gumas.  Tryon's  figures  do  not  represent  such  fine  examples  as  these 
collected  by  Fisher,  though  the  national. collection  contains  specimens 
that  agree  with  the  figures  referred  to,  that  have  been  received  from 
other  sources. 

SuperfUinily    F'r'KN'OG-IL.OSSA. 

Family  Soalid^. 
OPALIA  CRENATOIDES,  var.  INSCIILPTA,  Carpenter. 
One  example.     Angeles  Bay  (No.  46260,  U.  S.  N.  M.). 

Superfb-mily   T-^KNIOGLOSSA. 

Family  Tritonid^:. 

TRITON  (LAMPUSIA)  VESTITUM.  Hinds. 

One  specimen,  dead.  Tres  Marias  (No.  32329,  U.  S.  N.  M.);  also 
Panama,  T.  Bridges  (No.  32320,  U.  S.  N.  M.).    Two  examples. 

Likely  to  be  confounded  with  the  Indo-Pacificj^ii^are,  which  it  much 
resembles.    A  rare  species. 

RANELLA  NANA,  Broderip  and  Sowerby. 

Rkeve,  Conch.  Icon;  Monog.  Ranella,  PI.  vi,  figs.  29a,  296. 
One  specimen ;  San  Lucas  Cove  (No.  32315,  U.  S.  N.  M.). 
A  rare  species,  heretofore  reported  from  San  Bias,  Hinds;  Mazatlan, 
Melchers;  Panama  Cuming;  also  at  the  latter  place  by  C.  B.  Adams, 
who  found  two  examples,  both  crab  shells;  one  specimen  in  the  Stearns 
collection  was  collected  at  Panama  by  the  late  Thomas  Bridges  (No. 
32314,  U.  S.  N.  M.). 

Family  Cassidid^. 

CASSIS  (CASMARIA)  VIBEX-MEXICANA,  S  t  ear  n  s. 

Caamaria  vibex-mexicanoy  Stearns,  Proc.  U.  S.  Nat.  Museum,  Vol.  xvi,  1893,  p.  348. 
One  example,  a  crab  shell  (No.  88831,  U.  S.  N.  M.);  Maria  Madre, 
Tres  Marias;  La  l^az,  Belding. 

CASSIS  (LEVENIA)  COARCTATA,  Sowerby. 

Numerous  specimens. 

Tres  Marias  (No.  47146,  U.  S.  N.  M.).   Sta.  Margarita  Island  (common), 
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Albatross.    This  form  is  rather  common  in  the  Gulf  of  Califoruia  region, 
bnt  really  fine  examples  are  rare. 

ONISCIDIA  TUBERCULOSA,  Keove. 

One  example.    Tres  Marias  (No.  47143,  U.  S.  N.  M.). 
A  common  form  in  the  Gulf  region.    Occurs  also  in  the  Galapagos 
Islands. 

Family  Doliid^. 

DOLIUM  (MALEA)  RINGENS,  S  w  a  i  n  s  o  n . 

One  perfect  example;  many  fragments. 

Sta.  Margarita  Island,  Albatross.  The  above  example,  though  only 
If  inches  long,  is  mature.  This  species  is  apparently  common  at  this 
place.    It  has  been  reported  from  the  Galapagos  Islands. 

Family  Gypb^id^. 

CYPR^A  (LUPONIA)  ISABELLA-MEXICAN  A,  Stearns. 

Luponia  Isabella-Mexicana,  Strarns,  Proc.  U.  S.  Nat.  Mus.  1893,  pp.  348-349, 
fig.  5,  pi.  50.  =C.  oontroveraay  Gray,  Stkarns,  in  Proc.  Phila.  Acad.  Nat.  Sci. 
1878,  p.  399. 

Several  specimens.    Tres  Marias  (:N'o8.  46581,  46582,  U.  S.  N.  M.). 
CYPRiEA  (LUPONIA)  ALBUGINOSA,  Ma  we. 

Several  examples.  Tres  Marias,  Fisher  (Ko.  46587,  U.  S.  N.  M.).  La 
Paz,  Forrer.  Fisher  collected  many  fine  living  specimens  at  the  former 
place. 

CYPRiEA  (LUPONIA)  SOWERBYI,  Kiener. 
=  C.  zonatn,  Lamarck. 
Several  specimens. 

Port  Escondido;  Loreto;  Los  Animas  Bay  (No.  46593,  F.  S.  N.  M.). 
Santa  Margarita  Island  (beach).  Albatross. 

Many  fine  examples  were  collected  at  the  above  places  by  Mr. 
Fisher.    Adnlts  vary  in  size  from  long  ,91  to  1,81  inches. 

CYPR^.A  (ARICIA)  ARABICULA,  Lamarck. 

A  few  living  specimens. 

Port  Escondido;  and  Maria  Madre,  Tres  Marias.  Extends  south- 
ward to  Acapulco,  thence  to  Payta,  South  America. 

CYPRiEA  (TRIVIA)  SANGUINEA,  Gray. 

Not  common,  beach.    Tres  Marias  (No.  46307,  IJ.  S.  N.  M.). 
This  species  has  a  southerly  range  as  far  as  Panama  and  the  Gala- 
pagos Islands. 

CYPRiEA  (TRIVIA)  SOLANDRI,  Gray. 

A  few  examples. 
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Magdalena  Bay;  Loreto.  Sta.  Margarita  Island,  living,  Albatross. 
Ranges  from  Santa  Barbara  Islands  to  Acapalco  and  Panama.  ? 

CYPRiEA  (TRIVIA)  RADIANS,  Lamarck. 

A  few  specimens. 

Tres  Marias  (No.  46320,  U.  S.  N.  M.);  also  from  Altata,  on  the  Gulf 
(No.  46321,  U.  S.  N.  M.),  A.  J.  Gove.  Reported  from  Gnacomayo  and 
said  to  extend  to  "  Ecuador  and  Peru.'' 

CYPR^A  (TRIVIA)  PULLA,  GaR koine. 

Rare,  beach,  three  examples. 

Tres  Marias  (No.  46312,  U.  S.  N.  M.) ;  Mazatlan  (No.  46313,  U.  S.  N.  M.). 
The  single  specimen  from  Mazatlan  was  collected  by  the  late  Henry 
Edwards.    A  rare  species.    Also  credited  to  the  Galapagos  Islands. 

CYPR.EA  (PUSTULARIA)  PUSTULATA,  Lamarck. 

Six  examples, 

Tres  Marias  (No.  46334,  U.  S.  N.  M.) ;  also  Altata  (No.  46336,  U.  S.  N. 
M.),  A.  J.  Gove.     Ranges  southerly  to  Acapulco  and  Panama. 

ERATO  COLUMBELLA,  Menke. 

Rare,  living,  two  examples.    Mulege  Bay  (No.  46346,  U.  S.  N.  M.). 

This  locality  carries  the  above  further  up  the  Gulf  than  before 
reported.  Its  northerly  limit  appears  to  be  Monterey,  Cal,  Occurs 
also  at  Acapulco,  to  the  south. 

Family  Strombid^. 

8TROMBUS  GALEATUS,  Wood. 

Three  examples,  immature,  beach,  fresh.  Tres  Marias  (No.  55644, 
[J.  S.  N.  M.). 

In  the  adolescent  stage  the  above,  like  other  strombs,  resembles  the 
cones.  The  young  of  this  species,  as  seen  in  the  foregoing  example,  is 
beautifully  mottled  with  white,  on  a  warm  yellowish- brown  grouud. 
In  point  of  size  this  is  the  west  coast  analogue  of  the  Antillean  8, 
gigds;  the  largest  specimen  of  galeatus  that  I  have  seen  is  much  smaller 
than  the  average  of  the  West  Indian  form ;  they  are  entirely  unlike  in 
specific  characters,  such  as  sculpture,  color,  etc.,  the  Antillean  species 
far  surpassing  its  west  coast  relative  in  beauty  of  coloring  as  well  as 
in  size.  S.  galeattis  is  less  numerous  in  the  region  where  it  occurs 
than  is  8,  gigas  in  Antillean  waters. 

STROMBUS  QRANULATUS,  Swain  son. 

Several  specimens. 
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Pichilinque  Bay;  also  one  fossil  example,  Santa  Margarita  Island, 
Albatross. 

STROMBUS  GRACILIOR,  Sowerby. 

Three  beach  shells.     Pichilinque  Bay,  Albatross. 
Family  Oerithiid^. 

CERITHIUM  M ACULOSUM,  K  i  e  n  e  r . 

Common. 

Tres  Marias  (No.  32265,  U.  8.  N.  M.) ;  La  Paz,  Fisher,  Forrer.  Pichi- 
linque Bay,  Ballenas  Bay,  and  Santa  Margarita  Island,  A Ibatross.  Many 
fine  examples  with  the  sculpture  prominent,  and  the  knobs  sharply 
pointed.  Has  a  wide  geographical  range,  extending  northerly  on  the 
outer  shore  of  the  peninsula  of  Lower  California,  midway  to  the  bound- 
ary line  of  California;  thence  southerly  to  Ecuador  and  the  Gal&pagos 
Islands.    Altata  is  another  locality;  (No.  32254,  U.  S.  N.  M.) 

CERITHIUM  STERCUS-MUSCARUM,  Valenciennes. 

Abundant  (No.  32276,  U.  S.  N.  M.). 

San  Lucas  Cove  and  Los  Animas,  Fisher;  La  Paz,  Forrer.  Pichi- 
linque Bay,  Albatross. 

CLAVA  GEMMATUS,  Hinds. 
z=V€rtagwt  gemmaiuH,  HiNi>8,  Carpenter's  check  list,  etc.,  and  authors. 

Not  infrequent. 

Tres  Marias  (No.  32294,  IT.  S.  N.  M.),  Cape  St.  Lucas,  and  La  Paz. 
This  form  is  quite  common  at  Acapulco,  where  I  obtained  numerous 
examples  in  1868. 

CLAVA  (LIOCERITHIITM)  INCISUM,  Sowerhy. 

Niunerous  specimens. 

La  Paz;  San  Lucas  Cove;  Los  Animas  Bay ;  Loreto;  Angeles  Island; 
Mulege  Bay ;  San  Francisquita  Bay  (No.  32291,  U.  S.  N.  M.) ;  Boca  de  los 
Piedras,  and  the  Tres  Marias;  the  latter  locality  somewhat  doubtful. 

Fisher  collected  many  fine,  large  specimens  of  this.  When  full  grown 
it  is  di  rather  rare  form.  Immature  examples  are  not  uncommon  in  col- 
lections, and  do  not  exhibit  the  special  character  which  indicates 
Pyraatis.  Fig.  1895  in  Chenu's  Manual,  Vol.  i,  is  a  poor  representa- 
tion of  this  species.  Individuals  vary  in  measurement  as  follows: 
Long.,  .94,  lat.,  .25  inch,  with  10  whorls;  long.,  .69,  lat.,  .26  inch,  with  8 
whorls;  long.,  .50,  lat.,  .20  inch,  with  8  whorls. 

The  short,  stumpy  fellows  suggest  another  or  difi'erent  species.  These 
have  been  named  G.  curtum  Sby.,  or  C.  euros  Bayle. 


CERITHIDEA  M^ZATLANICA,   Carpenter 
Common. 


Digitized  by 


Google 


192  SHELLS  OF  LOWER  CALIFORNIA—STEJBNS. 


La  Paz  and  elsewhere  in  the  Gulf  region.  Ballenas  Bay,  abundant, 
Albatross. 

CERITHIDEA  ALBONODOSA,  Cari> enter. 

Several  examples. 

San  Juanico,  and  other  points  on  the  outer  coast  of  Lower  California. 
Both  this  and  mazatlanica  may  be  varieties  of  the  more  northern  form 
sacrata  Gould. 

Family  ModuliDjI^:. 

MODULUS  CERODES,  A.  Adams. 

Numerous  examples.    Tres  Marias  (No.  46953,  U.  S.  N.  M.). 

This  pretty  and  not  very  common  form  is  apparently  rather  numer- 
ous at  these  islands,  and  at  a  few  other  points  on  the  shores  of  the 
Gulf;  obtained  at  Pichilinque  Bay  by  the  Albatross  collectors.  It 
occurs  at  the  Galapagos  Islands. 

MODULUS  DISCULUS,  Philippi. 

A  few  specimens. 

Tres  Marias  (No.  46957,  U.  S.  N.  M.),  not  numerous;  the  foregoing 
species  appear  to  be  distinct,  without  connecting  varieties.  M.  disculus 
is  by  far  the  more  restricted  in  distribution.  It  is  found  also  at 
Mazatlan,  Acapulco,  and  Panama. 

MODULUS  C ATEN  UL ATUS,  Philippi. 

A  few  examples.    Tres   Marias.     Less   common   than  the  others. 
Occurs  at  Mazatlan,  Guaymas,  etc. 
* 

Family  Vermetidje. 

VERMETUS  (PETALOCONCHUS)  MAOROPHRAGMA,  Carpenter. 

Two  specimens.    Tres  Marias;  Los  Animas  (No.  9502,  U.  S.  N.  M.). 

VERMETUS  (SERPULORBIS)  SQUAMIGERU8,  Carpenter. 

Two  specimens. 

Sta.  Margarita  Island  (No.  102398,  U.  S.  N.  M.),  and  at  Pichilinque 
Island  (No.  117971,  U.  S.  N.  M.),  Albatross. 

VERMETUS  (SERPULORBIS)  PELLUCIDUS,  Broderip  and  Sowerby. 

One  example.    Pichilinque  Bay,  Albatross^  on  Pecten  subtwdosus. 

VERMETUS  (SERPULORBIS)  PELLUCIDUS,  Broderip   and  Sowerby. 
Var.  =  ebumeus,  Rekve. 
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Station  2828, 10  fathoms,  off  Lower  California,  attached  to  Spondylus 
princeps;  Albatross, 

BIVONIA  COMPACTA,  Carp«n  ter.  (f ) 

Examples.     Sta.  Margarita  Island,  Albatross. 
Family  Turbitellid^. 

TURRITELLA  GONIOSTOMA,  ValencienneH. 

Several  examples. 

San  Josef  Island  (No.  9485,  U.  S.  N.  M.);  San  Juanico;  also  at  La 
Paz,  Gapt.  Forrer. 

TURRITELLA  TIGRIN A,  K  i  e  n  e  r . 

Two  examples.     San  Juanico;  Altata  (No.  9472,  U.  S.  N.  M.). 

Family  Littorinid^. 
LITTORINA  ASPERA,  Philippi. 

Abundant.    Santa  Maria  Bay  (No.  46903,  U.  S.  N.  M.). 
The  specimens  from  this  locality  are  numerous,  typical,  and  fine; 
many  of  them  strong,  heavy  shells. 

LITTORINA  CONSPERSA,  Philippi. 

Numerous  examples. 

Santa  Maria  Bay;  Tres  Marian  (No.  47001,  U.  S.  N.  M.).  Not  com- 
mon  at  the  first  place,  but  abundant  at  the  latter.  A  variety,  appar- 
ently of  this  species,  occurs  at  Payta,  South  America. 

Family  Solariid^. 
SOLARIUM  GRANULATUM,  Lamarck. 

Three  examples. 

La  Paz  (Nos.  46293,  42694,  U.  S.  N.  M.):  also  at  Loreto  and  Magda- 
lena  Bay  (No.  46307,  U.  S.  N.  M.). 

TORINIA  VARIEGATA,  Lamarck. 

A  few  specimens. 

Port  Escondido;  Boca  de  los  Piedras;  Tres  Marias  (No.  46299,  IT.  S. 
N.  M.).    La  Paz,  Forrer. 

Family  G ALYPTRy^:iD^:. 

CRIJCIBULUM  IMBRICATUM,  S  o  w  e  r  b  y  . 

Not  uncommon. 

Tres  Marias  (Nos.  60241,  60245,  U.  S.  N.  M.);    Santa  Margarita 
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Island,  commou  on  beach,  Alhatrosn;  San  Jaanico;  Galapagos  Islands, 
and  coasts  of  Ecuador  and  Peru. 

A  dark  brown  specimen  of  this  fine  species,  0.80  inch  in  len  th  from 
the  first  locaKty.  The  collection  contains  examples  which  measure 
2.39  inches  long.  In  such  large  specimens  the  sculpture  is  very  strong 
and  the  somewhat  irregular  radiating  ribs  are  proportionately  more 
conspicuous  than  in  small  specimens;  in  the  latter,  however,  the  details 
of  the  finer,  wrinkled  sculpture  are  more  distinct.  A  great  number  of 
synonyms  have  been  made  that  I  wiU  not  here  repeat,  but  refer  to  Car- 
penter's Mazatlan  Catalogue,  p.  287,  and  to  my  paper  on  the  Galapagos 
(Albatross)  shells,  in  the  Proceedings,  U.  S.  National  Museum,  1893, 
Vol.  XVI,  398  et  seq. 

CRUCIBULUM  SPINOSUM,  Sowerby. 

Common  (No.  60229,  U.  S.  N.  M.). 

Tres  Marias;  Loreto;  common  every  where.  Santa  Margarita  Island, 
common  on  beach,  Albatross.  From  Monterey,  Cal.,  to  Peru,  and  in  the 
Galapagos  Islands  this  species  is  found;  it  is  a  generally  and  widely 
distributed  form. 

CREPIDULA  UNGUIFORMIS,  Lamarck. 

Common. 

Tres  Marias  (No.  12485,  U.  S.  N.  M.) ;  La  Paz  (No.  12497,  U.  S.  N.  M.) ; 
Captain  Forrer. 

Particularly  fine  examples  from  the  inside  of  the  mouth  of  Oliva 
venulata. 

CREPIDULA  D0R8ATA,  Brod . ;  var.  LIGULATA,  Gould. 

One  example.  Tres  Marias  (No.  60259,  U.  S.  N.  M.);  frequent  in  the 
Gulf  at  many  places. 

CREPIDULA  RUGOSA,  Nuttall-Reeve. 

Two  specimens.  Altata  (No.  12496,  U.  S.  N.  M.).  The  above  is  ob- 
ably  a  varietal  aspect  of  Sowerby's  Crepidula  onyx. 

GALERUS  MAMILLARIS,  Broderip. 

One  example  from  each  place. 

Tres  Marias  (No.  60253,  U.  S.  N.  M.);  Altata  (No.  60255,  U.  S.  N.  M.). 
Recently  detected  at  Long  Beach,  on  the  coast  of  Los  Angeles  County, 
Cal. 

Family  Amaltheid^. 
AMALTHEA  BARBATA,  So  w  erby . 
Two  8i)ecimens. 
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Tres  Marias  (No.  32566,  U.  S.  N.  M.).  Occurs  also  at  the  Galapagos 
Islands  and  on  the  coast  of  Ecuador. 

AM ALTHE A  SEREATA,  Carpenter. 

Four  examples.    Tres  Marias  (No.  32575,  U.  S.  N.  M.). 
Ranges  northerly  along  the  coast  of  California  proper,  and  southerly 
to  (f)  Panama. 

Family  Naticid^. 
NATIC A  C ATENATA,  P  h  i  1  i  p  p  i . 

Five  specimens.    Gulf  of  Oalifomia  (No.  46435,  U.  8.  N.  M.). 

NATICA  CHEMNITZII,  Pfeiffer. 
Eight  specimens.    Mazatlan,  common  in  many  places. 

NATICA  EXCAVATA,  Carpenter. 

One  specimen,  beach.  Tres  Marias  (No.  46346,  U.  S.  N.M.).  This  is 
a  decidedly  rare  species. 

NATICA  ZONARIA,  Recluz. 

Several  examples  living.  Tres  Marias  (No.  46443,  U.  8.  N.  M.);  Car- 
men Island  (No.  46441,  U.  8.  N.  M.). 

NATICA  PRITCHARDI,  Forbes. 

Numerous  specimens. 

La  Paz;  San  Lucas  Cove;  Los  Animas;  Angeles  Island;  Boca  de  los 
Piedras;  Tres  Marias;  Loreto,  etc.  'A  widely  distributed  form.  Car- 
penter has  included  under  the  name  of  <^  maroccana  Chemnitz,"  the 
above,  as  well  as  N.  unifasciata  Lamarck  and  zonaria  Becluz.  It  is 
probably  true  that  these  are  all  varieties  of  one  and  the  same  species, 
but  it  is  a  matter  of  uncertainty  as  to  which  of  these  specific  names 
was  first  applied  to  West  American  shells.  N,  maroccana  is  credited 
to  the  Oalapagos  Islands. 

POLYNICES  BIFASCIATA,  Gray 

Numerous  specimens. 

La  Paz;  San  Lucas  Cove,  opposite  Marcos  Island  (Nos.  46453, 46454, 
U.  8.  N.  M.);  Pichilinque  Bay,  Albatross. 

Mr.  Fisher  reported  the  above  as  common  at  La  Paz.  A  fine  species, 
not  always  hifasciate.  Occasionally  the  space  between  the  usual  bands 
on  the  latter  part  of  the  body  whorl  is  filled  in  with  white,  thus  uniting 
and  forming  a  single  broad  band. 

POLYNICES  UBER,  Valenciennes 

Common,  living  and  on  the  beaches. 

Mulege  Bay  (No.  46436,  U.  8.  N.  M.);  La  Paz  (No.  46461,  U.  8.  N.  M.)j 
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Boca  (ie  los  Piedras  (No.  46459,  U.  S.  K.  M.);  Loreto;  Panama;  Payta; 
Manta;  Galapagos  Islands.  It  has  a  more  northerly  distribution  than 
herein  given. 

POLYNICES  (LUNATIA)  OTIS,  Broderip  and  Sowerby. 

Several  examples. 

Bocade  los  Piedras  (No.  46546,  U.  S.  K.  M.);  La  Paz;  Tres  Marias; 
Payta,  Peru;  Galapagos  Islands.  At  the  latter  a  variety  is  found 
which  has  received  the  name  of  galapagosa^  Eecluz,  it  is  pretty  close 
to  if  not  absolutely  the  same  as  the  following. 

POLYNICES  (LUNATIA)  OTIS,  var.=-FUSCA,  Carpenter. 

One  specimen  at  each  place  Tres  Marias  (No.  46547,  U.  S.  K.  M.); 
Acapulco  (No.  46545,  U.  S.  K.  M.).  The  first  example  somewhat  the 
worse  for  the  rubbing  it  got  in  the  surf,  resembles  the  Indo-Pacific 
form  "^.  somicB  Chemnitz,  New  Zealand  and  Viti  Islands,"  etc.,  so 
closely  that  Tryon  thought  it  was  that  species.  It  does  not  approach 
very  closely  to  aomice,  but  the  importance  of  an  extensive  geographical 
and  varietal  series  was  seen  in  this  case,  as  well  as  hundreds  of  others, 
for  it  enabled  us  to  connect  it  without  trouble  with  its  geographical 
congeners.  It  is  with  barely  a  doubt  the  variety  to  which  Dr.  Car- 
penter gave  the  name  of  ^'fuaca.^ 

POLYNICES  (NEVERITA)  RECLIJZIANA,  Reeve. 

Two  examples  from  each  of  the  following  places: 

La  Paz  (No.  46533,  U.  S.  N.  M.) ;  Tres  Marias  (No.  46635,  U.  S.  N.  M) ; 
Bo<;a  de  los  Piedras  (No.  75000,  U.  8.  N.  M.);  San  Juanico;  Loreto; 
and  elsewhere  northerly  and  to  the  south.  Pichiliuque  Bay,  also  fossil 
on  Cerros  Island,  Albatross. 

SIGARETIJS  DEBILIS,  Gould, 

.   infrequent. 

La  Paz,  living  (No.  46555,  U.  S.  N.  M.) ;  Altata  (No.  46553,  U.  S.  N.  M.). 
The  nucleus,  nuclear  whorls,  and  general  aspect  of  this  species  is  very 
much  like  8.  perspectiva  Say  of  the  Florida  region. 

SuperfaiTiily  IDOCOG-LOSSA.. 

Family  A  o  M  je  i  d  ^. 
ACM^ A  DALLI ANA,  P  i  1 8  b  r  y 
Manuel  Conch.,  Vol.  xin,  p.  13,  PI.  vii,  figs.  57-60. 

Several  examples  (No.*  32614,  U.  S.  N.  M.). 

Angel  Island,  Pt.  Eefugio;  also  at  (H)  San  Francisquita  Bay  and  (?) 
Los  Animas  Bay.    Chief  examples  measured  2.15  long,  1.55  lat.  milli- 
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meters.    Sculpture  closely  resembling  that  of  A.  scabra  Nutt.-Rve., 
which  also  occurs  in  the  Gulf  region.    The  above  is  much  longer  in 
proportion  to  breadth,  more  ovate  and  flatter  than  scabra  of  same  size, 
and  the  apex  is  less  central  than  in  the  latter  species. 
It  may  prove  to  be  an  extreme  varietal  aspect  of  scabra. 

ACMiEA  PATINA,  Eschscholtz. 
Two  juniors. 

These  are  the  young  of  a  common  varietal  aspect  of  patina  and  were 
detected  at  Santa  Margarita  Islan  d  (No.  102523,  U.  S.  N.  M.),  Albatross 

kCUMk  ASMI,  Middendorff. 

Common  living.    Ballenas  Bay,  Albatross. 

The  above  three  species  may  be  regarded  as  northern  forms  and 
their  southerly  limit  is  probably  in  this  vicinity.  So  too  with  Lottia 
giganteay  referred  to  below. 

The  following  species  of  the  group  may  on  the  other  hand  be  con- 
sidered as  more  southerly  forms  and  their  northerly  limit,  in  a  general 
way  in  this  region. 

ACM^A  PEDICULUS,  P  h  i  1  i  p  p  i . 
One  example.    Tres  Marias  (No.  32612,  U.  S.  N.  M.). 

ACMJEA  FASCICULARIS,  M  e  n  k  e . 

Several  specimens.    Tres  Marias  (No.  32664,  U.  S.  N.  M.);  Loreto. 

ACM^:A  DI8C0RS,  P  h  11  i  p  p  i . 

Abundant.  Tres  Marias  (No.  32628,  U.  S.  N.  M.);  San  Bruno,  Gabb 
(No.  32646,  U.  S.  N.  M.). 

ACMiEA  ATRATA,  Carpenter. 

Two  specimens. 

Tres  Marias  (No.  32649,  U.  S.  N.  M.);  one  adult  and  one  junior, 
Acapulco  Dall  (No.  59671,  IT.  S.  N.  M.);  Cape  St.  Lucas  (No.  59666, 
U.  S.  N.  M.). 

LOTTIA  GIGANTEA,  Gray. 

One  beach  shell.     Ballenas  Bay,  Albatross. 

SCIIRRIA  MESOLEUCA,  Menke. 
Three  specimens.     Tres  Marias  (No.  32664,  U.  S.  N.  M.). 

SCIIRRIA  MESOLEUCA,  Menke;    var.f=    ACM^A  VE8PERTINA,  Reeve. 

Two  examples. 

Tres  Marias  (No.  32629,   IT.  8.  N.  M.);  Ventosa  Bay,  Tehuantepec 
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(Ko.  60443,  U.  S.  N.  M.),  Sumichrast.     Common  in  many  places,  and 
more  highly  colored  than  is  usual  with  mesoieuea. 

Family  Patellid^. 

PATELLA  MEXICANA,  Broderip  and  Sowerby. 

One  example  at  each  place.  Altata  (No.  47189,  IT.  S.  N.  M.),  Tres 
Marias  (No.  75002,  U.  S.  N.  M.). 

Siiperftunily  JRHII»ir)OG-IL.OSSA.. 

Family  Phasianellid^. 
PHASIANELLA  PERFORATA,  P  h  i  1  i  p  p  i. 
One  specimen.     Tres  Marias  (No.  65440,  U.  S.  N.  M.). 
Family  Turbinid^. 

TURBO  (SENECTUS)  SQUAMIGER,  Reeve. 

Two  specimens.    Tres  Marias  (No.  59908,  U.  S.  N.  M.). 

The  geographical  range  of  the  above  extends  southerly  to  Ecuador 
and  Peru,  and  it  is  said  to  occur  at  the  Galapagos  Islands.  It  is  a  rare 
species. 

TURBO  (CALLOPOMA)  FLUCTU08US,  Wood. 

=  T.  fluctuatuSf  Reeve  ;  -f-  'T.  MolikianM ;  =  T,  Fokkesif  Jonas  ;  =  T.  asHmilia, 
KiENER,  +  T.  tessellatuSf  Kiener;  1  =  T.  depreasus,  Carpenter;  1  =  T,  funi- 
culosus,  Kiener,  Carpenter. 

Numerous  young  specimens. 

Tres  Marias  (No.  69906,  U.  S.  N.  M.),  Point  Escondido  and  St.  Josef 
Island.  This  species  was  collected  by  the  Albatross  naturalists  at 
Pichilinque  Bay  (bea<5h),  at  Santa  Margarita  Island,  where  it  was  found 
to  be  abundant,  both  the  simple  corded  form  as  well  as  the  strongly 
sculptured  and  nodose  variety;  also  at  Ballenas  Bay. 

Dr.  Jones  collected  the  above  species  on  the  coasts  of  Ecuador  and 
Peru. 

ASTRALIUM  (UVANILLA)  INERMI8,  Gmelin. 

One  example. 

Point  San  Quentin  (No.  69910,  U.  S.  N.  M.).  The  most  northerly 
point  at  which  this  form  has  been  detected. 

ASTRALIUM  (UVANILLA)  REGINA,  Stearns. 

One  specimen,  living. 

Guadalupe  Island  (No.  135314,  U.  S.  N.  M.),  Capt.  George  D.  Porter. 
A  beautiful  and  characteristic  species.* 

POMAULAX  UNDOSUS,  Wood. 
Not  uncommon. 


*  Preliminary  description  in  "The  Nautilus,"  1892.     Described  and  figured  in  the 
Proc.  U.  S.  Nat.  Mus.,  Vol.  xvi,  1893,  p.  360. 
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Ballenas  Bay  (one  junior)  and  Gerros  Island  2  fossil  examples  Alba- 
tross. Common  in  the  vicinity  of  San  Diego  and  San  Pedro,  as  well 
as  on  Catalina  Island. 

Family  Tbochid^. 

CHLOR08TOMA  GALLINA,  Forbes. 

Three  examples.    Tres  Marias  (No.  60040,  U.  S.  N.  M.). 

The  above  are  young  specimens,  about  one- third  mature  size. 

Also  detected  at  Santa  Margarita  Island  and  Ballenas  Bay,  Albatross. 
An  abundant  form  on  Catalina  Island  and  elsewhere  at  more  northerly 
localities  on  the  mainland. 

CHLOR08TOMA    GALLINA,  var.  MULTIFILOS A,  Stearns. 

One  example,  living. 

Guadalupe  Island  (No.  125315,  U.  S.  N.  M.).  A  fine  large  form;* 
entire  surface  covered  with  close-set,  rather  coarse  thread-like  ridges, 
that  follow  the  whorls  spirally. 

CHLOROSTOMA  (OMPHALIU8)  GLOBULUS,  Carpenter. 

Abundant.    Tres  Marias;  Point  Escondido;  St.  Josef  Island. 

Particularly  numerous  at  the  Tres  Marias.  Shell  rather  flattish  when 
young;  transversely  finely  ribbed;  middle  portion  of  whorls  somewhat 
angulated  and  in  some  instances  carinated,  the  upper  edge  of  angle  or 
keel  broken  into  roundish  nodules.  Umbilicus  open,  large,  generally 
stained  with  a  bright  green,  otherwise  color  variable;  in  this  latter 
respect  like  Oibbula  varians  Phil.,  or  Omphalius  camMiculatus  Lam.^ 
from  Europe. 

CHLOROSTOMA  (OMPHALIUS)  FUSCESCENS,  Phi  lip  pi. 

Two  examples. 

San  Juanico.  Common  at  (3atalina  Island  and  elsewhere  along  the 
mainland  to  the  north. 

The  above  is  probably  the  ligulatum  of  Menke,  a  varietal  aspect  of 
viridulum. 

CHLOROSTOMA  (OMPHALIUS)  AUREOTINCTUM,  Forbert. 

Several  specimens. 

Santa  Margarita  Island  and  B^lenas  Bay,  Albatross.  Common  on 
Catalina  Island. 

CALLIOSTOMA  VERSICOLOR,  Menke. 

Living  specimens. 

^Described  and  figured  in  Vol.  xvi,  Proc.  U.  S.  Nat.  Mus.,  1893,  p.  351.  Prelimi- 
nary description  in  ''The  Nautilus,''  1892. 
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Boca  de  los  Piedras  (No.  32505,  U.  S.  N.  M.);  Cape  St.  Lucas  (No. 
32506,  U.  S.  N.  M.),  and  elsewhere  in  the  Gulf  region. 

Family  Nebitid^. 

NERITA  SC ABRICOSTA,  Lamarck 

Several  examples. 

PichilinqueBay;  Santa  Margarita  Island, -4.  Z6a^ro»»;  Common  also 
at  the  Galapagos  Islands.  Often  of  very  large  size;  varies  much  in 
elevation. 

NERITA  BERNHARDI,  R  e  c  1  u  z . 

Abundant. 

Tres  Marias;  also  Mulege  Bay  (Nos.  32702, 60337,  U.  S.  N.  M.),  where 
it  is  exceedingly  numerous ;  also  at  Pichilinque  Bay,  Ballenas  Bay,  and 
Margarita  Island,  Albatross.    Common  at  Panama. 

NERITINA  PICTA,  Sowerby. 

Common. 

La  Paz;  Loreto,  and  elsewhere  in  the  Gulf;  frequently  exhibits  very 
beautiful  color  varieties;  extends  up  the  outer  coast  of  Lower  Cali- 
fornia, and  south  to  Panama  and  beyond.    Pichilinque  Bay,  Albatross. 

Siiperfamily    ZYGJ-OBRANCHIArPA.. 

Family  Fissubellid^. 

FISSURELLA  NIGROCINCTA,  Carpenter. 
One  example.    Gulf  of  California  (No.  59241,  U.  S.  N.  M.). 

FISSURELLA  VOLCANO,  Reeve. 

^F.  ornaiaj  Nxtttall.  ^ 

Abundant. 

Tres  Marias  (No.  48166,  U.  S.  N.  M.).  San  Juauico,  Gabb  (No.  48165, 
U.  S.  N.  M.);  Ballenas  Bay,  Albatross;  Ventosa  Bay,  Tehuautepec, 
Sumichrast  (No.  60440,  U.  S.  N.  M.).  Though  darker  colored  than  the' 
more  northerly  Monterey  specimens  of  F,  volcano^  which  are  nearly 
white  inside  and  show  more  or  less  of  a  reddish  or  pinkish  color  exter- 
nally, I  regard  the  specimens  from  the  two  localities  as  belonging  to 
the  same  species.  Specimens  in  the  collection  from  intermediate  points 
seem  to  connect  them. 

FISSURIDEA  MURINA,  Carpenter. 
Several  examples. 
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Tres  Marias;  La  Paz,  Forrer.  Not  uncommon  elsewhere  in  and 
around  the  Gulf. 

[This  is  the  Glyphia  densiclathrata  of  Californian  conchologists,  but 
not  of  Keeve;  Q.  aatumalis  of  Pilsbry  (Nautilus,  v.,  p.  105),  not  of  Car- 
penter, and  O.  demiclathrata  var.  muriria  of  Caipenter. — W.  H.  D.]* 

FI8SURIDEA  INiEQUALIS,  Sower  by. 
=  Olyphis  inofqualU,  Sowerby. 

Frequent. 

Tres  Marias  (Maria  Madre),  numerous,  Fisher  (No.  48191,  U.  8.  N.  M.) ; 
La  PaZy  Fisher,  and  Forrer. 

FISSURIDEA  IN^QUALIS. 
Var.  =PICA,  Sowerby. 

One  example.    Tres  Marias  (No.  48190,  U.  8.  N.  M.). 

FISSURIDEA  ALTA,  C.  B.  Adams. 

=Glyphis  alia,  C.  B.  Adams. 

Five  specimens.  Tres  Marias  (No.  48195,  U.  8.  N.  M.) ;  also  Panama, 
Bridges  (No.  48194,  U.  8.  N.  M.). 

Stiperfamily    KOFLACOI'HORA.. 

Family  Ischnochitonid^. 

ISCHNOCHITON  CLATHRATUS,  R  e  e  v  e . 
=iLe]^idaplewru9  peotinulatus,  Carpenter,  Mss.  and  of  authors. 

Numerous  examples. 

Assuncion  Island  (No.  68852,  U.  8.  N.  M.) ;  Todos  8antos  Bay,  Hemp- 
hill (No.  58779,  U.  8.  N.  M.) ;  Lower  California  (Nos.  68805, 125696,  U.  8. 
N.  M).  Besides  the  above  the  collection  has  been  enriched  by  a  fine 
series  of  this  species  from  Mr.  Hemphill,  who  collected  them  along  the 
ocean  shore  of  the  peninsula. 

ISCHNOCHITON  MACANDREI,  C  arp enter. 

=C  musoarius,  Rbevb,  fide  Carpenter. 
One  specimen,  imperfect. 

Mazatlan  (No.  58879,  U.  8.  N.  M.).  The  foregoing  was  determined  by 
Carpenter;  it  is  quite  rare  in  collections. 

ISCHNOCHITON  (STENORADSIA)  ACRIOR,  Carpenter. 

8ix  examples. 

8an  Juanico  (No. 58710,  U.  8.  N.  M.),  also  same  place  (No.  58750,  U.  8. 


•  DaU  in  Proc.  U.  8.  Nat.  Museum,  Vol.  xiv;  p.  197-198- 
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K  M.);  the  first  collected  by  the  late  Dr.  Gabb  in  1867,  the  last  by  Mr. 
Fisher,  who  also  collected  it  in  Magdalena  Bay  (No.  58845,  U.  S.  K.  M.). 
The  National  Museum  contains,  in  addition  to  the  foregoing,  a  very 
fine  series  collected  by  Mr.  Henry  Hemphill  on  the  outer  coast  of  Lower 
CaliforDia. 

PALLOCHITO^  LANUGINOSUS,  Carpenter. 
Two  examples.     Loreto  (No.  58863,  U.  S.  N.  M.)     Gabb. 
CH^TOPLEURA  BKANII,  Carpenter. 

One  example. 

Mazatlan  (No.  58874,  U.  S.  N.  M.),  off  of  Patella  mexicana;  it  was  deter- 
mined by  Dr.  Carpenter. 

Family  Lophyridje. 

CHITON  ALBOLINEATUS,  Sowerby. 

Several  examples. 

Mazatlan  (No.  59230,  U.  S.  N.  M.),  collected  by  Henry  Edwards; 
also  three  specimens  Stearns  collection  (No.  58765,  U.  S.  N.  M.),  Todos 
Santos  Bay,  Lower  California. 

A  very  distinct  and  beautiful  species.  Reported  also  from  Acapulco. 
This  species  shows  considerable  variation  in  color  markings,  some 
plates  being  unicolored,  others  on  the  same  individuals  beautifully 
picked  out  with  white. 

Siaperfemily  OPSICHITONIA. 

Family  Mopaliid^. 
ACANTHOCHITES  EXQUISITUS,  Pilsbry. 

Several  examples. 

Los  Animas  Bay  (No.  58826,  U.  S.  N.  M.)  very  large  specimens  (Nos. 
58874,  58829,  and  58828,  U.  S.  N.  M.).  A  fine  series  of  these  extraor- 
dinary forms  all  from  the  same  locality,  of  a  delicate  lightish  sea-green; 
a  beautiful  variety  of  a  pale  salmon-color  or  reddish-buff  is  illustrated 
by  one  example  (No.  58830,  U.  8.  N.  M.);  the  branches  or  tufts  of  long 
fibrous  spiculae  resemble  spun  glass.  This  remarkable  form  is  rarely 
met  with  in  collections  and  its  exact  habitat  has  heretbfore  been  uncer- 
tain.   Pichilinque  Bay,  one  example  on  Margaritiphora  fimbriataj  Alba- 

tr088. 

To  facilitate  reference,  the  sjiecies  above  listed  as  occurring  at  the 
Tres  Marias  Islands  have  been  brought  together  on  p.  203. 
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MOLLUSKS  OF  THE  TRES 

MARIAS  ISLANDS. 

1. 

Mytilus  maltiformis,  Cpr. 

45. 

Trivia  sanguiuea,  Gray. 

2. 

Byssoarca  mutabilis,  Sby. 

46. 

Trivia  radians,  Lam. 

3. 

Venericardia  flammea,  Mich. 

47. 

Trivia  pulla,  Gask. 

4. 

Cardita  crassa,  Gray. 

48. 

Pnstularia  pustulata,  Lam. 

5. 

Chione  undatella,  Sby. 

49. 

Strombus  galeatus,  Wood. 

6. 

Psammobia  regalaris,  Cpr. 

50. 

Cerithium  maculosum,  Kien. 

7. 

Orthalicus  undatas,  Brug. 

51. 

Oerithinm  incisum,  Sby. 

8. 

O.  undatuB  var.  =  f  O.  melanochei- 

52. 

Olava  gemmata,  Hinds. 

lufl,  Val. 

53. 

Modulus  cerodes,  A.  Ad. 

9. 

Siphonaria  lecanium,  Phil. 

54. 

Modulus  disculus,  Phil. 

10. 

Conus  Dalli,  Steams. 

55. 

Modulus  catenulatus,  Phil. 

11. 

ConnB  yittatuB,  Lam. 

56. 

Petaloconchus  macrophragma,  Cpr. 

12. 

ConuB  purparaBcens,  Brod. 

57. 

Littorina  conspersa.  Phil. 

13. 

ConoB  gladiator,  Brod. 

58. 

Toriuia  variegata,  Lam. 

14. 

ConuB  brnnneuB^  Wood. 

59. 

Crucibulum  imbricatum,  Sby, 

15. 

ConaB  branneuB  var.  =tiaratusy  Brod. 

60. 

Crucibulum  spinosum,  Sby. 

16. 

Conus  nox,  Brod. 

61. 

Crepidula  unguiformis,  Lam. 

17. 

Oliva  veuulata,  Lam. 

62. 

Crepidula  dorsata  var.  ligulata,  Ged. 

18. 

Oliva  splendidula,  Sby. 

63. 

Galerus  mamillaris,  Brod. 

19. 

Olivella  cyanea  Reeve,  var. 

64. 

Amalthea  barbata,  Sby. 

20. 

Harpa  crenata,  Rumph. 

65. 

Amalthea  serrata,  Cpr. 

21. 

SolenoBteira  modificata,  Rve. 

66. 

Natica  excavata,  Cpr. 

22. 

Mitra  lens,  Wood. 

67. 

Natica  zonaria,  Cpr. 

23. 

Leacozonia  cingnlata,  Lam. 

68. 

Natica  Pritchardi,  Fbs. 

24. 

LatiruB  ceratus,  Wood. 

69. 

Lunatia  otis,  Brod  and  Sby. 

25. 

NaBBa  corpulenta,  C.  B.  Ad. 

70. 

Lunatia  otis  var.  fusca,  Cpr. 

26. 

NaBsa  luteoBtoma,  Brod  and  Sby. 

71. 

Neverita  Recluziana,  Rve. 

27. 

Columbella  fuscata,  Sby. 

72. 

AcmsBa  pediculus,  Phil. 

28. 

AnachiB  coronata,  Sby. 

73. 

Acms^a  fascicnlaris,  Mke. 

29. 

Nitidella  oribraria,  Lam. 

74. 

Acmoea  discors,  Phil. 

30. 

Meta  cedonnlli,  Rve. 

75. 

AcmsBa  atrata,  Cpr. 

31. 

Strombina  maouloBa,  Sby.' 

76. 

Scurria  mesoleuca,  Mke. 

32. 

ChicoreuB    palma-roBSB    mexicana. 

77. 

Scurria  mesoleuca  var.  f = vespertina, 

SteamB. 

Rve. 

33. 

Porpnra  patula,  LinnsBaB.                     i 

78. 

Patella  Mexicana,  Brod  and  Sby. 

34. 

Purpura  oolumellariB,  Lam. 

79. 

Phasianella  perforata,  Phil. 

35. 

MonoceraB  tuberculatum,  Gray. 

80. 

SenectuB  squamiger,  Rve. 

36. 

MonoceraB  lugubris,  Sby. 

81. 

Callopoma  fluctuosus,  Wood. 

37. 

RhizochiluB,  nux,  Rve. 

82. 

Chlorostoma  gallina,  Fbs. 

38. 

Triton  vestitum,  Hds. 

83. 

Omphalius  globulus,  Cpr. 

39. 

CasBiB  vibex-mexicana,  Stearns. 

84. 

Nerita  Bemhardi,  Recluz. 

40. 

Levenia  coarctata,  Sby. 

85. 

Fissurella  volcano,  Rve. 

41. 

Oniscidia  tuberculosa,  Rve. 

86. 

Fissuridea  murina,  Cpr. 

42. 

Cypraea  isabella-mexicana,  Steams. 

87. 

Fissuridea  imequalis,  Sby. 

43. 

Cyprtea  albuginosa,  Mawe. 

88. 

Fissuridea  intequalis  var.  pica,  Sby. 

44. 

Cypnea  arabicula,  Lam. 

89. 

Fissuridea  alta,  C.  B.  Ad. 

It  will  be  seen  that  the  foregoing  segregation  includes  89  species  and 
varieties  of  the  294  contained  in  the  general  catalogue.  The  island  list 
is  apparently  small  compared  witli  the  latter,  and  still  smaller  when 
compared  with  the  number  of  species  known  to  exist  in  the  Mazatlan 
and  Panama  province.  It  should,  however,  be  borne  in  mind  that  no 
special  effort  was  made  to  investigate  the  Mollusk  fauna  of  the  Tres 
Marias  and  that  the  species  collected  in  this  little  group  of  islands 
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were  incidentally  obtadued,  or  the  random  collections  made,  daring  a 
very  brief  stay.  Some  of  the  forms  are  quite  rare;  these,  together  with 
the  probability  of  obtaining  other  equally  rare  and  desirable  species, 
and  the  presumption  that  by  systematic  search  a  very  large  addition 
may  be  made  to  the  number  now  known  as  occurring,  offer  a  promising 
return  to  whoever  will  make  a  thorough  exploration  of  these  islands. 

The  following  papers,  published  chiefly  in  the  Proceedings  of  the  U. 
S.  iN'atlonal  Museum,  will  be  found  to  contain  more  or  less  information 
relating  to  the  distribution  of  the  species  above  recorded,  as  well  as  to 
many  others  that  occur  on  the  west  coast  between  Point  Conception, 
California,  and  the  South  American  coast  as  far  south  as  7^  30'  S: 
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NOTES  ON  A  JAPANESE  SPECIES  OF  KEED  WARBLER. 


By  Leonhard  Stejnbger. 


In  a  recent  paper  on  a  collection  of  Japanese  birds  submitted  to  me 
for  examination  by  the  authorities  of  the  Science  College  Museum, 
Tokyo,*  I  described  what  I  considered  a  new  species  as  Locustella 
hondoensis.  At  that  time  the  volume  for  1889  of  the  Proceedings  of  the 
Zoological  Society  of  London  belonging  to  the  Museum  was  at  the  Gov- 
ernment bindery,  and  consequently  inaccessible  to  me.  Since  the  publi- 
cation of  the  above  description,  however,  I  have  had  access  to  anotlier 
copy  and  find  that  the  naming  of  this  species  had  already  been  antici- 
pated by  the  late  Dr.  L.  Taczanowski.  Three  males  in  greatly  abraded 
plumage,  collected  near  Chemulpo,  Korea,  on  July  15, 1887,  were  at  first 
recorded  by  him  as  Locustellafasciolata,  t  The  following  year,  however, 
he  corrected  this  mistake  and  named  the  birds  Locuatella  plesJcei  in 
honor  of  Dr.  Th.  Pleske,  the  distinguished  director  of  the  zoological 
museum  of  the  St.  Petersburg  Academy  of  Sciences. 

Notwithstanding  the  fact  that  his  types,  as  stated,  were  adult  birds 
in  greatly  abraded  plumage  and  that  mine  (Sc.  Coll.  Mus.,  No.  1669)  is 
a  young  bird,  the  description  furnished  by  Dr.  Taczanowski  is  sufficient 
to  warrant  the  conclusion  that  the  two  names  refer  to  the  same  species. 

It  will  be  noticed,  however,  that  Taczanowski  lays  considerable  stress 
upon  the  alleged  larger  size  of  L.  pleskei  as  compared  with  L.  ochoten- 
sisj^hile,  on  the  other  hand,  I  have  regarded  them  as  practically  of  the 
same  size;  but  it  must  be  remembered  that  my  bird  was  a  young  one, 
while  Taczanowski's  types  were  adult  males,  and  that  on  account  of 
the  abraded  state  of  their  wings  and  tail  he  allowed  for  their  consequent 
smaller  dimensions. 

To  supplement  the  measurements  given  by  mef  so  as  to  make  them 
more  comparable  with  the  dimensions  given  by  Taczanowski,  I  may 
state  that  in  the  type  of  L.  hondoensis  the  bill  from  tip  to  angle  of 
mouth  measures  185  mm.,  and  from  tip  to  nostril  105  mm.,  consequently 


•  Proc.  U.  S.  Nat.  Mus.,  xvi,  1893,  No.  957,  p.  633, 
tProc.  Zool.  Soc,  London,  1888,  p.  455. 
t  Proc.  U.  S.  Nat.  Mus.,  xvi,  1893,  p.  635. 

ProoeedingB  National  Mnseam,  Vol.  XVII— No,  997. 
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agreeing  pretty  closely  with  Taczanowski's  data,  especially  if  we  bear 
in  mind  what  an  unreliable  measurement  the  former  is. 

It  will  be  remembered  that  in  my  description  I  stated  that  the  bird 
in  question  probably  belongs  to  that  group  of  the  genus  which  has  no 
subapical  blackish  bar  across  the  tail-feathers,  the  specimen  at  my 
command  showing  no  trace  of  it,  but  that  I  did  not  venture  to  be  posi- 
tive about  it,  as  the  character  is  less  developed  in  young  birds  than  in 
the  adults.  As  Taczanowski's  description  contains  no  mention  of  any 
subapical  black  bar,  I  take  it  now  for  granted  that  the  species  has  none, 
and  the  character  may  be  inserted  in  the  diagnosis. 

From  the  above  it  follows  that  the  Japanese  bird  must  stand  as 
Locustella pleskei^  Taczan.,  with  the  following  synonymy: 

1888. — Locustella  fasoiolata,  Taczaxowski,  Proc.  Zool.  Soc,  Loudon,  1888,  p.  455 

(not  of  Gray). 
ISSQ.—Looustella  pleskeif  Taczanowski,  Proc.  Zool.  Soc,  London,  1889,  p.  620.. 
lS9S,—Locusiella  handoensUj  Stbjnbgek,  Proc.  U.  8.  Mat.  Mas.,  xvi,  1893,  No.  957, 

p.  638. 
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A   KEVIEW   OF   THE    FOSSIL    FLORA    OF    ALASKA,   WITH 
DESCRIPTIONS  OF  NEW  SPECIES. 


By  F.  H.  Knowlton, 

A9n8tant  Curator  of  the  Department  of  Fossil  Plants, 


I  HAVE  recently  had  occasion,  in  studying  a  collection  of  leaves  from 
Herendeeu  Bay  and  interglacial  wood  from  beneath  the  Muir  Glacier, 
to  go  over  all  of  the  literature  relating  to  the  fossil  flora  of  Alaska.  As 
the  literature  is  somewhat  widely  scattered,  a  list  of  all  the  species  of 
fossil  plants  heretofore  report^ed  from  Alaska  was  compiled  as  a  matter 
of  personal  interest  and  convenience.  This  was  used  in  determining 
the  collections  above  mentioned,  but  after  completing  the  identifications 
and  descriptions  of  new  species  detected  it  was  decided  to  present,  in 
connection  with  them,  a  complete  compilation  of  the  fossil  flora.  It 
was  done  also  with  the  hope  that  it  might  stimulate  further  investigation 
of  the  paleobotany,  for  from  what  we  know  of  the  distribution  of  the 
plant-bearing  beds,  some  of  which  are  represented  by  single  examples, 
much  must  remain  to  be  accomplished.  This  is  further  shown  by  the 
fact  that  every  collection  contains  a  good  proportion  of  new  species. 

I  have  first  prepared  an  historical  review  of  works  and  papers  relating 
to  the  fossil  flora  of  Alaska,  which  incidentally  shows  the  geographical 
distribution  of  the  plant  beds.  This  is  followed  by  a  systematic  enu- 
meration of  the  fossil  plants,  with  descriptions  of  the  new  species  from 
Herendeen  Bay,  a  table  showing  the  distribution  of  the  plants  in  other 
parts  of  the  world,  and  finally  a  discussion  of  the  geological  age  of  the 
beds  as  indicated  by  the  plants. 

HISTORICAL   REVIEW. 

One  of  the  first  accounts  of  fossil  plants  in  Alaska  is  given  by  Dr.  C. 
Grewingk*  in  his  classical  history  of  the  Northwest  coast  of  America. 
This,  however,  is  in  the  main  a  compilation,  but  the  sources  from  which 
he  derived  his  information  are  obscure,  and  I  have  not  been  able  to  find 
them.  It  is  hardly  probable  that  if  found  they  would  prove  of  much 
value.  He  reports  coniferous  wood  from  the  islands  of  Kadiak  and  Unga 
and  the  Alaskan  peninsula,  and    dicotyledons  {Alnus)  and  conifers 

*  Beitrag  zar  Kennt.  d.  Orographischen  u.  Geognostischen  Bescbaffenheit  d.  Nord- 
West    KUste  Amerikas  niit  Anliegenden  Inseln.     Verhandl.  d.  Russ-Kais.  Mine- 
ralog.  Gesell.  St.  Petersb.  1848-1849,  St.  Petersb.,  1850,  pp.  41,  93,  97,  124 
Proceedings  National  Museum,  Vol.  XVII^No.  098. 
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(Taxodium)  from  Tschugatsk  (Gook  Inlet)  and  Unalaschka.  He  also 
mentions  a  fern  from  IJnga  which  he  supposed  to  have  some  resemblance 
to  Neuropteris  acutifoUa.  It  is  probably  the  same  as  Oamunda  Dorosch- 
Jciana  of  Goppert,  as  there  is  no  Carboniferous  known  from  Unga. 

A  year  later,  Grewingk  again  referred*  to  fossil  plants  in  Alaska, 
especially  to  the  fossil  trunks  on  Unga  Island,  but  nothing  beyond  this 
appears  to  have  been  noticed.t 

In  1861  Goppert  reported  {  upon  a  small  collection  of  fossil  plants 
obtained  in  August,  1859,  by  Lieut,  v.  Doroshin§  from  the  islands  of 
Kadiak  (lat.67Jo),  Uyak||  (lat.  57^),  Atka^I  (lat.52o),and  Kootznahoo** 
(lat.  57JO).  The  last  of  these,  Kootznahoo,  is  in  the  vicinity  of  or  is 
a  part  of  Admiralty  Island,  near  Sitka.  It  afforded  2  species  of 
dicotyledons  and  a  single  conifer.  Goppert  enumerated  11  species, 
from  the  combined  localities,  a  number  of  w^hich  were  new,  but  did  not 
give  descriptions  of  them. 

In  1866  this  same  collection  was  again  referred  to  by  G6ppert,tt  but, 
unfortunately,  the  descriptions  were  not  even  then  supplied,  and  con- 
sequently most  of  the  names  of  new  species  remain  nomina  nuda. 

In  December,  1867,  Prof.  Oswald  Heer,  of  Zurich,  wrote  a  letter 
relating  to  Alaskan  plants  to  Prof.  A.  E.  Nordenskiold,  in  Stockholm) 
which  was  published  in  the  following  year.||  It  was  an  enumeration  of 
the  plants  brought  back  by  Furuhjelm,  and  may  be  considered  as  an 
outline  of  Heer's  larger  work  which  appeared  in  1869.  The  plants  are 
arranged  according  to  localities  and  most  of  the  new  species  briefly 
characterized. 

In  many  respects  the  most  important  paper  on  the  fossil  plants  of 
Alaska  was  Heer's  Flora  Fossilis  Aldskana^^^  which  was  published  in 
1869.  It  was  based,  as  stated  above,  upon  collections  brought  back  by 
Hjalmar  Furulyelm,  of  Helsingfors,  Finland,  who,  as  governor  of  the 


•Heidlb.  Jahrb.  Lit.,  1851,  p.  235. 

tFor  the  modem  designations  and  orthography  of  Alaskan  localities  I  am  greatly 
indebted  to  Mr.  Marcus  Baker,  of  the  U.  S.  Geological  Survey. 

tUeber  d.  Tertiarfl.  d.  Polargegeudeu :  Abhandl.  d.  Schlt5R.  Gesell.  f.  Vaterland- 
Cult.,  1861,  Heft.  II,  pp.,  201-204. 

This  paper  is  also  published  under  the  same  title  in  M<^langes  Physique  et  Chimi- 
ques  tir^  du  Bulletin  de  FAcad.  Imp.  des  sc  de  St.  Petersbourg.  Tome  iv,  1860-61, 
St.  Petersb.,  1861,  pp.,  695-712. 

^This  name  is  written  Doroschkin  by  Goppert,  but  is  an  obvious  German  rendering 
of  the  Russian  Doroshin, 

t|Thi»  is  probably  from  a  bay  of  this  name  on  the  northwest  coast  of  Kadiak,  but 
as  there  are  several  unnamed  islands  in  this  bay  it  is  possible  that  it  may  be  one  of 
them. 

If  This  was  written  Atha  by  Goppert,  but  Atka  is  the  modern  spelling. 

••Given  as  Hudsnoi  by  Goppert,  which  is  one  of  the  earlier  of  the  many  renderings 
ttf  the  word  Kootznahoo. 

ft  Abhandl.  d.  Schles.  Gesell.  f.  Vaterllind-C  ult.  1865-'66.     Breslan,  1867,  p.  50. 

U  Utdrag  ur  ett  bvef  af  Professor  Oswald  Heer  rovande  fossila  vexter  fr&n  Nord- 
vestra  Amerika,  insamlade  af  Bergmiistaren  Hj.  Furuhjelm.  Ofversigt  af  Vetens- 
aps-Akad.    Forhandl.  1868.    No.  1,  pp.  63-68. 

U  Kongl.  SvemtkA  VeteuAkai»B-Akad.Handl.    Vol.  viii.  No.  4, 1869,  pp.  1-41,  PI.  i-z. 
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Bussian- American  possessions,  resided  for  nearly  ten  years  in  Alaska. 
He  made,  it  appears,  a  very  large  collection,  most  of  which  was  lost  on 
the  Mexican  coast  by  the  stranding  of  the  ship  in  wjiich  they  were 
being  sent  home.  The  specimens  which  finally  reached  Europe  were 
obtained  from  the  island  of  Kuiu,*  near  Sitka,  and  from  the  east  side 
of  Cook  Inlet,  a  part  coming  from  English  Bay,  now  better  known  as 
Port  Graham  (lat.  59o21';  long.  151o52'),  and  the  rest  from  near  a 
small  stream  known  as  the  Keniltschik  (lat.  60^  9').  The  latter  place 
is  about  50  miles  north  of  Port  Graham.  This  paper  enumerates  56 
species,  of  which  number  19  were  then  new  to  science. 

In  1871  Eichwald  t  made  a  re-examination  of  the  plants  collected  by 
Lieut.  V.  Doroshin  that  had  first  been  studied,  as  above  pointed  out,  by 
Goppert  in  1861.  Goppert,  it  will  be  remembered,  did  not  give  figures 
or  descriptions  of  these  plants  in  his  paper.  These  were  supplied  by 
Eichwald,  who  also  made  use  of  Heer's  Flora  Fossilis  AlasJcana  in 
working  over  the  collection.  He  enumerated  9  species,  3  of  which  were 
newly  named,  although  they  had  been  recognized  by  Gopi)ert  or  Heer. 
Eichwald  also  gave  a  list  of  the  species  reported  from  all  parts  of 
Alaska  by  Heer. 

In  1882,  Lesquereux  published  a  paper  entitled  "Contributions  to 
the  Miocene  Ploraof  Alaska,"  J  which  was  based  upon  material  brought 
back  by  Dr.  William  H.  Dall,  then  of  the  U.  S.  Coast  and  Geodetic 
Survey.  The  plants,  which  according  to  Les(iuereux,  were  finely  pre- 
served, came  from  Coal  Harbor,  Unga  Island;  Kachemak  Bay,  §  Cook 
Inlet,  and  Chignik  Bay,  Alaskan  Peninsula  (Lat.  56^°).  it  enumer- 
ated 21  species  of  which  7  were  regarded  as  new  to  science.  This 
paper  was  republished  but  without  the  illustrations,  in  Lesquereux's 
"Cretaceous  and  Tertiary  Floras,"  1883,  pp.  257-263. 

In  1882,  Dr.  J.  S.  Newberry  also  described  new  species  of  fossil 
plants  from  Alaska  in  his  paper  entitled  "Brief  Descriptions  of  Fossil 
Plants,  Chiefly  Tertiary,  from  Western  North  America."  ||  They  were 
collected  by  Capt.  Howard,  U.  S.  Navy,  in  Cook  Inlet,  and  Admiralty 
Inlet,  fl  and  by  the  U.  S.  S.  Saginaw,  in  the  Kootznahoo  Archipelago 
(Lat.  670  35',  long.  134°  19'),  the  last  on  February  18, 1869.  The  figures 
illustrating  these  plants  were  prepared  and  the  plates  have  been 
engraved  and  printed  since  1871,  but  have  not  yet  been  formally  issued. 
They  were  designed  to  form  the  illustrations  of  a  monograph  of  the 
Hayden  Geological  Survey  for  which  the  text  was  never  supplied. 
A  posthumous  work,  which  will  embra(ie  them,  is  being  prepared  by 

*  Written  Kaju  by  Heer. 

tGeognostisch-Paheontologisclie  BenierkimKeii  Cher  die  Halbinsol  Mangischlak 
u.  die  Aleutischen  Inseln.     St.  Petersb.,  1871,  pp.  107-116,  PI.  iv. 

tProc.  U.  8.  Nat.  Mu8.,  vol.  v,  1882  (1883),  pp.  443-449,  PI.  vi-x. 

$  Often  called  Chugachik  Bay  and  so  written  by  Loaquereiix. 

II  Proc.  U.  S.  Nat.  Mus.,  vol.  v,  1882  (1883),  pp.  502-514. 

5[  This  is  presumably  an  error  for  Admiralty  Island,  there  being  no  inlet  of  thiq 
name  in  Alaska. 

Proc.  N.  M.  94 14 
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Dr.  Newberry's  successor,  Dr.  Arthur  Hollick,  of  Columbia  College. 
They  are  quoted  in  the  present  paper  as  "Plates.'' 

In  1887,  Lesquereux  published  a  paper  entitled  "  List  of  Eeoently 
Identified  Fossil  Plants  belonging  to  the  U.  S.  National  Museum,  with 
descriptions  of  several  New  Species."*  This  comprised  a  large  amount 
of  material  that  had  been  accumulating  in  the  department  of  fossil 
plants  since  the  founding  of  the  Smithsonian  Institution.  Among 
them  were  a  few  species  recorded  as  having  been  collected  in  the  vicin- 
ity of  Sitka,  by  E.  W.  Nelson,  t  and  at  Cape  Lisburn  by  H.  D.  Woolfe. 
The  specimens  from  the  latter  place  appear  to  have  been  a  part  of  the 
collection  that  was  described  from  the  same  locality  in  the  following 
year,  they  having  been  accidentally  separated. 

In  1888,  as  stated  above,  Lesquereux  published  |  an  enumeration  of 
plants  obtained  at  Cape  Lisburn  by  H.  D.  Woolfe.  This  collection 
included  10  species  of  which  number  only  one  was  regarded  as  new  to 
science. 

The  last  paper  dealing  with  pre-glacial  fossils  is  one  by  Felix  §  in  which 
he  describes  two  species  of  silicified  wood.  The  one  obtained  by  Dr. 
Krause  of  Berlin  on  a  basalt  mountain  south  of  Dana^ka  ||  and  the  other 
from  Copper  Island,  H  a  small  island  in  the  Southwestern  part  of  the 
Bering  Sea. 

Mr.  F.  H.  Herrick  is  the  only  one,  so  far  as  I  now  know,  who  has  iden- 
tified any  of  the  interglacial  wood.  His  paper,  "Microscopical  Exami- 
nation of  wood  from  the  Buried  Forest,  Muir  Inlet  Alaska"  is  published 
as  Supplement  in  to  Harry  Fielding  Eeid's  paper  "Studies  of  Muir 
Glacier,  Alaska."**  Mr.  Herrick  identified  the  wood  submitted  to  him 
with  the  tide- land  spruce  (Picea  SitchensiSy  Carr.)  now  living  about  the 
glaxiier. 

A  number  of  pieces  of  wood  from  the  buried  forest  Muir  Glacier, 
obtained  in  1892  by  Mr.  lieid,  were  submitted  to  me  for  examination. 
The  report  on  them  will  be  published  also  as  an  appendix  to  Mr.  Reid's 
paper,  soon  to  appear  in  the  National  Geographic  Magazine.  The  spe- 
cies observed  are  recorded  in  their  proper  systematic  position  in  the 
present  paper. 

The  latest  work  dealing  with  fossil  flora  of  Alaska,  and  this  only 
incidentally,  is  the  U.  S.  Geological  Survey  correlation  paper  on  the 


•  Proc.  U.  S.  Nat.  Mus.,  Vol.  x,  1887,  pp.  21-46,  pi.  i-iv. 

1 1  am  informed  by  Mr.  Nelson  that  he  never  visited  Sitka  and  did  not  bring  back 
any  fossil  plants  from  Alaska.  This  throws  <loabt  on  the  specimens  so  recorded, 
and  their  locality,  and  collector  remains  unknown.  I  have  retained  them,  however, 
as  recorded  by  Lesquereux. 

tProc.  U.  S.  Nat.  Mus.,  Vol.  xi,  1888,  pp.  31-33,  PI.  xvi.  Figs.  1-6;  x.  Fig.  4. 

$  Zeitschr.  d.  D.  geol.  Gesell.  Vol.  xxxviii,  1886,  pp.  483-4&5. 

II  Fifty  miles  north  of  the  head  of  Lynu  canal,  in  Southwestern  Alaska. 

^  This  is  reallj^extra-limital,  but  has  been  iucludod  as  being  more  nearly  related  to 
the  Alaskan  province  than  to  any  other. 

•  "National  Geographic  Magazine,  Vol.  iv,  1893,  pp.  75-78,  figs.  4,  5. 
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Neocene  by  Dr.  Wm.  H.  Dall  and  G.  D.  Harris.*  These  authors  Teview 
at  length  all  fossil-bearing  horizons  in  Alaska,  and  on  a  map  accom- 
panying the  work  have  colored  eac*,h  locality  geologically.  They  speak 
of  plant  beds  in  various  places. 

Herendeen  Bay,  the  locality  affording  the  specimens  that  form  the 
basis  of  this  paper,  is  on  the  northern  side  of  the  Alaskan  Peninsula 
and  forms  a  branch  of  Port  Moller  (Lat.  56o  40',  long.  160^  40'  ±.) 
The  plants  were  collected  July  28,  1890,  by  Mr.  Charles  H.  Townsend, 
resident  naturalist  of  the  U.  S.  Fish  Commission  Steamer  Albatross, 
Mr.  Townsend  has  furnished  the  following  c^py  of  his  notes  relating 
to  their  occurrence: 

c/mI^  S8f  1890, — In  making  a  tramway  to  the  new  coal  mine  j net  opened  here  (Heren- 
deen Bay),  one  of  the  slaty  cuttings  exposed  a  large  deposit  of  fossil  leaveq  and  ferns, 
about  a  mile  from  the  beach,  at  the  head  of  a  little  valley  among  the  hills  and  within 
a  few  hundred  yards  of  the  mine  itself.  We  visited  the  place  twice  and  succeeded 
in  getting  a  considerable  qnantity  of  specimens.  Coal  veins  crop  out  in  several 
places  in  the  region  of  this  bay.  The  first  output  of  the  new  mine  is  now  being  used 
in  the  fnmaces  of  the  Alhatro99j  but  it  is  from  near  the  surface  and  rather  slaty. 

Mr.  Townsend  further  adds: 

The  country  is  mountainous  and  treeless,  but  covered  with  bushes  and  smaller 
ve^tation.  It  is  in  general  volcanic  and  there  are  lofty  peaks,  one  of  which,  Pav- 
loff,  has  been  seen  smoking. 

The  material  in  which  the  plants  are  preserved  is  a  fine  argillaceous 
sandstone,  very  well  fitted  for  retaining  the  impressions.  The  vegetable 
remains  are  in  most  cases  very  numerous,  even  on  small  fragments  oi 
matrix. 

SYSTEMATIC  ENUMERATION  OF  SPECIES. 

ALGJE. 
CHONDRITES  FILICIFORMIS,  Lesquereux. 
LKSiii'EKKUX,  Proc.  IT.  8.  Nat.  Mus.,  Vol.  xi.  1888,  p.  32,  PI.  xvi,  tig.  l.t 
Cape  Lisburn;  H.  I).  Woolfe. 

CHONDRITES  HEERI,  Eichwald 

EicHWALD,   Geognost.-Palffiontolog.    Bemerk.    ii.   Halbinsel  Mangischlak  nnd 

Aleutischen  Inseln,  St.  Petersb.  1871,  p.  Ill,  PI.  iv,  fig.  1. 
ChondHtes  sp.     Hker,  F1.  Foss.  Alask.,  p.  21,  PI.  x,  fig.  5. 

Kachemak  Bay;  H.  Furuhjelm. 

The  specimens  at  Beer's  disposal  were  not  regarded  by  him  as  of 
sufficient  distinctness  to  x>eru)it  oi  speciiic  determination.  He  remarks 
that  it  appears  very  similar  to  G.  liasinus  of  the  Swiss  Tertiary,  and  also 
resembles  forms  in  the  Trias  and  especially  C.  Targionii  of  the  older 
Molasse.  Eichwald,  however,  had  secured  better  material  and  took 
the  opportunity  to  confer  Heer's  name  upon  it.  Eichwald's  specimens 
were  preserved  on  the  same  kind  of  dark  carbonaceous  shale  as  Taxo- 


-  Bull.  U.  S.  Gftol.  Survey.  No.  W,  pp.  232-268,  PI.  in. 

tTheMiibliographical  citations  refer  exclusively  to  the  occurrence  of  the  various 
species  in  Alaska,  and  are  not  to  be  regarded  as  indicating  the  synonymy. 
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dium  Tinajbrum  aud  he  hence  regarded  the  species  as  belongiug  to  the 
Miocene,  suggesting  that  it  may  have  been  a  transition  form  from  the 
Cretaceous. 

EQUISETACE^. 

EQUISETUM  GLOBULOSUM,  Lesqiieroux. 

Lesqukkkux,  Proc.  U.  S.  Nat.  Mas.,  Vol.  v,  1882  (1883),  p.  444;  Cret.  andTert. 
Fl.,  p.  222,  PL  XLViii,  fiff.  3. 

This  species  was  obtained  by  Dr.  Wm.  H.  Dall,  but  the  exact  locality 
is  not  given.  As  the  only  localities  from  which  he  obtained  fossil  plants 
were  Cook  Inlet,  Unga  Island,  and  Chugachik  Bay,  it  most  probably 
came  from  one  of  these.  It  was  also  obtained  in  the  Bad  Lands  of 
Dakota,  from  which  specimens  the  above-mentioned  figure  was  made. 

CALAMITES  AMBIGUUS,  Eichwald. 

EiCHWALD,  GeogQost.-PaliBontolog.,  Beiiierk.  ii.  Halbiusel  Mangischlak  nnd 
Aleatischen  Inselu,  St.  Petersb.,  1871,  p.  114,  PI.  iv,  fig.  9. 

Northeastern  coast  of  Alaska  north  of  Cape  Jaklok,  and  south  of  a 
small  stream  of  that  name;  Eichwald. 

This  is  a  small  fragment  only  2  inches  long  and  1  inch  wide,  showing 
12  longitudinal  ribs.  It  appears  to  prove,  if  it  is  really  a  calamite,  the 
presence  of  true  Carboniferous  strata  in  Alaska,  but  it  is  so  very  frag- 
mentary that  I  can  not  but  look  upon  it  with  question.  Goppert,  who 
first  recognized  its  nature,  also  claimed  to  have  observed  leaves  of 
Sigillaria,  but  this,  too,  requires  confirmation. 

FILICES. 

PECOPTERIS  DENTICULATA,  Heer. 
Lesquereux,  Proc.  U.  S.  Nat.  Mus.,  Vol.  xi,  1888,  p.  32. 
Cape  Lisburn;  H.  D.  Woolfe. 

PTERIS   SITKENSIS,  Hcer. 

Heer,  Fl.  Fobs.  Alask.,  p.  21,  PI.  i,  fig.  7a;  Eichwald,  Geognost.-PaleBontolog., 
Bemerk.  ii.  Halbinsel  Mangischlak,  und  Aleutischeu  luuelu,  St.  Peterob., 
1871,  p.  112. 

Island  of  Kuiu,  near  Sitka;  H.  Furuhjelm. 

OSMUNDA  DOROSCHKIANA,  Goppert. 

GrtppKRT,  Abhandl.  d.  Schles.  GeseU.  f.  VaterlHiid-Cnlt.,  1801,  Pt.  ii,  p.  203; 

Eichwald, Geognost.-Palaeontolog.,  Hemerk.  ti.  HalbiDsel Maugischlak,  and- 

Aleatischen  Inseln,  p.  112,  PI.  iv,  figs.  2,  3. 
Osmunda  Torelli,  Heer,  Lksquereux,  Proc.  U.S.Nat.  Mas.,  Vol.  v,  1882  (1883^, 

p.  444,  PI.  VI,  figs.  3-6. 

Unga  Island;  Lt.  v.  Doroshiu.  Coal  Harbor,  Unga  Island;  Dr.Wm. 
H.  Dall. 

This  species  was  named  by  Goppert  (1.  c.)  but  not  adequately  de- 
scribed. It  must,  however,  be  the  same  as  tue  0.  Torelli^  of  Lesque- 
reux,  from  the  same  place,  since  both  these  authors  speak  of  the  numer- 
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0U8  detached  leaflets,  occurring  embedded  in  bowlders  of  carbonate  of 
iron.    Lesquereux  describes  it  as  follows: 

^'  Most  of  tbe  leaflets  are  simple,  not  lobate,  oblong,  or  ovate-lanceolate 
entire  or  merely  crenulate  on  the  borders  by  the  impressions  of  the 
veins.  These  leaflets  are  rarely  preserved  entire;  the  borders  are  often 
lacerated;  they  vary  from  3.5  cm.  to  6  cm.  long  and  1 — 2.5  cm.  broad. 
They  evidently  represent  leaflets  from  Osmunda." 

I  have  ventured  to  restore  Goppert's  name,  which  until  now  has 
been  a  mere  nomen  nudum,  for  it  is  almost  beyond  question  the  plant 
that  he  gave  the  name  to. 

ASPIDIUM  OERSTEDI,  Heer. 

Lesquereux,  Proc.  U.  8.  Nat.  Mus.,  Vol.  xi,  1888,  p.  32. 
Cape  Lisburn ;  H.  D.  Woolfe. 

ASPLENIUM  FOERSTERI,  Debey  and  Ettinghausen. 

Lesquereux,  Proc.  U.  S.  Nat.  Mas.,  Vol.  xi,  1888,  p.  32. 
Cape  Lisburn;  H.  D.  Woolfe. 

ASPLENIUM  DICKSONIANTIM,  Heer. 

Lesquereux,  Proc  U.  S.  Nat.  Mus.,  Vol.  xi,  1888,  p.  32. 
Cape  Lisburn;  H.  D.  Woolfe. 

CONIFERS. 

PINUS!  STARATSCHINI,  Heer. 

Lesquereux,  Proc.  IT.  S.  Nat.  Mns.,  Vol.  xi,  1888,  p.  32. 
Cape  Lisburn;  H.  D.  Woolfe. 

PINUS,  species. 

Heer,  F1.  Foss.  Alask.,  p.  23,  PI.  i,  fig.  11. 
Port  Graham ;  II.  Furuhjelm. 

SEQUOIA  LANGSDORFII,  (Brongniart)  Heer. 

Heer,  F1.  Foss.  Alask.,  p.  23,  PI.  i,  fig.  10. 
Port  Graham  and  Neniltschik;   H.  Furuhjelm.    Herendeen  Bay; 
Ohas.  H.  Townsend. 

•  There  are  a  considerable  number  of  specimens  in  the  collection  from 
Herendeen  Bay  that  are  referred  with  little  hesitation  to  this  species. 
They  are  seemingly  very  well  preserved,  but  when  examined  closely  it 
is  found  to  be  difiScult  to  make  out  the  manner  of  attachment  of  the 
leaves.  They  much  resemble  some  of  the  branchlets  of  Taxodium  dis- 
tichum  miocenum  with  which  they  are  abundantly  associated,  but  by  a 
study  of  certain  exceptionally  well-preserved  specimens  it  is  found  that 
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the  leaves  are  decurreiit,  which  clearly  separates  them  from  Taxodium. 
No  cones  belonging  to  conifers  were  found. 

SEQUOIA  SPINOSA,  N«w berry. 

Newberry,  Proc.  \\  S.  Nat.  Muh.,  Vol.  v,  1882  (1883),  p.  504;  Plates,  PI.  liii. 
iigs.  4,  5,  ined. 

Cook  Inlet,  Capt.  Howard,  U.  S.  Navy. 

This  species  is  described  as  follows,  by  Dr.  Newberry:  . 

^^  Branches  slender,  foliage  open,  rigid ;  leaves  narrow,  acute  (acicular), 
arched  upward,  appressed  or  spreading,  spirally  divergent;  staminate 
flowers  in  slender  terminal  aments  2  inches  long,  two  lines  wide, 
anthers  few,  under  peltate  connective  scales;  cones  ovate  or  subcyliu- 
drical,  composed  of  rhomboidal  or  square  peltate  scales." 

The  manuscript  name  on  the  plates  above  mentioned  is  8,  aciculariSj 
but  this  is  an  obvious  error. 

TAXODIUM  DISTICHUM  MIOCENUM.  Heer. 

Heer,  F1.  Fo88.  Alask.,  p.  21,  PI.  i,  fig.  6;  in,  fig.  lie;  iv,  fig.  5/.  c. 
Port  Graham  and  Neniltschik;  H.  Furuhjelm.    Near  Sitka;  Lieut,  v. 
Doroshin.    Herendeen  Bay;  Ghas.  H.  Townsend. 

TAXODIUM  TINAJORUM,  Heer. 

Heer,  F1.  Fobs.  Alask.,  p.  22,  PI.  i,  figa.  1-5. 
Port  Graham ;  H.  Furuhjelm. 

TAXODIUM  TINAJORUM,  Heer;  var. 

EiCHWALD,  Geognost.-Palseontolog.  Bemerk.   U.  Halbinsel   Mangischlak   nnd 
Aleutischeu  Inseln.  St.  Petersb.,  1871,  p.  116,  PI.  iv,  fig.  4. 

Port  Graham  (English  Bay)  and  Neniltschik;  Lieut.  H.  v.  Doroshin. 

'^The  needles  are  6  lines  long,  1  line  broad,  and  stand  2  lines  from 
each  other.  .  The  thickness  of  the  leaf-bearing  twig  is  hardly  1  line, 
being  scarcely  the  width  of  the  leaves.'' 

This  form  differs  from  the  typical  form,  according  to  Eichwald,  by 
the  smaller  leaves  phu'ed  at  a  greater  distance  from  each  other  and 
by  the  well-defined  midrib. 

GLYPTOSTROBUS  EUROP^US,  (Brongniat)  Heer. 

Hker,  F1.  Fobs.  Alask.,  p.  22,  PI.  i,  fig.  7  6-/;  in,  figs.  10,  11. 
Kuin    Island,  near    Sitka;    Lieut,    v.   Doroshin.    Neniltschik;    H. 
Furuhjelm.   Herendeen  Bay;  Chas.  H.  Townsend. 

TAXITES  OLRIKI,  Heer. 

Hekr,  F1.  Fobs.  Alask.,  p.  23,  PI.  i,  fig.  8;  ii,  5&. 
Port  Graham;  H.  FuruUjelm. 
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THIJITES  (CHAMil-X'YPARlS)  ALASKENSIS,  L  cHqiior  on  x. 

Lksqierelx,  Proc.  U.  S.  Nut.  Mus.,  Vol.  v,  1882  (1883),  p.  445,  PI.  vi,  figs.  7-0. 
Coal  Harbor,  Uiiga  Island;  Dr.  Win.  H.  Dall. 

GINKGO  MULTINERVIS,  Hoer. 
LKSQCKRErX,  Proc.  U.  S.  Nat.  Mus.,  Vol.  xi,  1888,  p.  ,31,  Pi.  xvi,  fig.  6. 

Cape  Lisburn;   H.  1).  Woolfe. 

GINKGO  ADIANTOIDES,  (linger)   Heer. 
LESQUERKrx,  Proc.  U.  S.  Nat.  Mas.,  Vol.  x,  1887,  p.  3.5. 

Sitka;  E.  W.  Nelsou  (?).    . 

A  single  small  doubtful  fiagnieut -froin  Herendeeii  Bay.     Collected 
by  Chas.  II.  Townsend. 

HAIERA  PALMATA,  Heer. 
L«SQUERP.ux,  Proc.  U.  S.  Nat.  Mus..  Vol.  xi,  1888,  p.  31,  Pi.  xvi,  figs,  4,  5. 

Cape  Lisburn;  H.  1).  Woolfe. 

PICEA  8ITCHENSLS,  Carr. 

Hkrrick,  National  Geogr.  Mag.,  Vol.  iV,  1892,  pp.  75-78,  figs.  4,  5.— KnowlTOK, 
Notes  on  the  Examiuatiou  of  a  Collection  of  Interglaeial  Wood  from  Muir 
Glacier,  Alaska,  ms. 
Muir  Glacier;  Harry  Fielding  Keid. 

TSIJGA  MERTENSIANA,  C  a  r  r. 

Knowlton,  Notes  on  the  Examination  of  a  Collection  of  Interglaeial  Wood 
from  Muir  Glacier,  Alaska,  MS. 
Muir  Glacier ;  Harry  Fielding  Reid. 

CUPRESSINOXYLON  ERRATICUM,  Mercklin. 

PkUX,  Zeitschr.  d.  D.  geol.,  Gesell*  Vol.  xxxviii,  1886,  p.  484. 
Copper  Island,  southwestern  part  of  Bering  Sea;  Dr.  Krause. 

PINITES  PANNONICUS,  (linger)  Goppert. 

G^PPRRT,  Abhandl.  d.  Schles.  Gesell.  1861,  p.  203.— Hrkr,  F1.  Fob  .  Alask.,  p.  23. 
Southwestern  end  of  Unga  Island;  Lieut,  v.  Doroshin. 

PITYOXYLON  IN^QIALK,  Felix. 

Felix,  Zeitschr.  d.  I),  geol.,  Gesell.  Vol.  xxxviii,  1886,  p.  483,  PI.  xii,  fig.  3. 
Basalt  Mountain,  south  of  Danaaku;  Dr.  Krause. 

CYOADACE^. 

ZAMITES   ALA8KANA,  Lesquereux. 

Lesquereux,  Proc.  U.  S.  Nat.  Mns.,  Vol.  xi,  1888,  p.  .32,  PI.  x,  fig.  10. 
Gape  Lisburn ;  H.  I).  Woolfe. 
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PODOZAMITE8   LATIPENNIS,  Heer. 

Lksquekkux,  Proc.  U.  S.  Nat.  Mus.,  Vol.  xi,  1888,  p.  31,  PI.  xvi,  figs.  2,  3. 
Cape  Lisburn;  H.  D.  Woolfe. 

GRAMINB^. 

PHKAGMITES   AL  ASK  ANA,  Heer. 

Hker,  F1.  Fos8.  Alask.,  p.  24,  PI.  i,  lig.  12. 
Port  Graham;  H.  Furuhjelm. 

POACITES   TENUE-STRIATUS,  Heer. 

Hker,  Y\.  Fobs.  Alask.,  p.  24,  PI.  i,  fig.  14;  Eichwald,  Geognost.-Paleontolog. 
Bemerk.  i:.  llalbinsel  Maugischlak  und  Aleiitischen  Inselii.  St.  Petersb.,  1871, 
p.  114,  PI.  IV,  fig.  7. 
Port  Graham;  H.  Furuhjelm.    Herendeen  Bay;  Ohas.  H.  Townsend. 

OYPERACB^. 

CAREX   SERVATA,  Heer. 

Heer,  F1.  Fobs.  Alask.,  p.  24,  PI.  i,  figs.  13,  13  c.  d. 
Port  Graham;  H.  Furuhjelm.     Ilerendeen  Bay ;  Ohas.  H.  Townsend. 

CAREX,  LeaveH  of. 
LEsgiJKRBi  X,  Proc.  IT.  S.  Nat.  Mus.,  Vol.  x,  1887,  p.  36. 

Sitka;  E.W.Nelson  (!). 

It  is  possible  that  this  may  be  the  C  servaia  of  Heer,  but  as  it  is 
neither  figure<l  nor  described  I  have  retained  it  as  probably  separate. 

ALISMAOE^:. 
SAlHTTARIA  PULCjHELLA,  Heer. 

Hekr,  F1.  Foss.  Alaak.,  p.  25,  PI.  i,  fig.  15. 
Neniltsehik;  II.  Furuhjelm. 

SAGirrARIA,  spt'iieH. 

Lksqiereix,  Proc.  V,  S.  Nat.  Mus.,  Vol.  x,  1887,  p.  37. 
Sitka;  E.  W.  Nelson  (f). 

IRIDACE.E. 

IRITKS  ALASKANA,  Losquereux. 

LESijrERKrx,  Proc,  W  S.  Nat.  Mus.,  Vol.  x,  1887,  p.  36. 

Cape  Lisburn;  H.  1>.  Woolfe. 

**Iieaves  thickish,  linear-lanceolate,  tabuiose  at  apex,  narrowed  to 
the  base,  falcate,  jequi  nerved;  median  nerve  ob.solete;  lateral  nerve 
broa4l,  equal. 

'*Tlie  leaves  are  comparatively  narrow ;  the  best  preserved,  appa- 
rently nearly  entire,  is  13cm.  long,  15  cm.  broad  in  the  middle;  nerves 
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about  1  mm.  in  width,  not  very  prominent,  equal,  not  separated  by  inter, 
mediate  veinlets,  very  distinct;  surface  smooth,  covered  by  a  thin 
pellicle  of  coaly  matter,  some  fragments  showing  the  tubulose  point 
and  base.    The  median  nerve  is  slightly  marked  in  places." 

"Comparing  these  leaves  with  those  of  cultivated  species  of  Iris, 
the  essential  characters,  thickness  of  leaves,  serration,  etc.,  are  the 
same."— [Lesquerbux.] 

SALICAOE^. 

POPULUS  LATIOR,  Al.  Braun. 
Hber,  F1.  Fo88.  Alaek.,  p.  25,  PI.  ii,  fig.  4. 
Port  Graham;  H.  Furuhjelm. 

POPULUS  GLANDULIFERA,  Al.  Braun. 

Hekr,  F1.  Fo88.  Alask.,  p.  26,  PI.  ii,  figs.  1, 2. 
Port  Graham;  H.  Furuhjelm. 

POPULUS  BALSAMOIDES,  G  op  pert. 

Hber,  F1.  Fobs.  Alaak.,  p.  26,  PI.  ii,  fig.  3. 
Populus  exinuif  GOppbrt,  Tert.  fl.  v.  SchosHuitz,  p.  23;  Abhandl.  Scliles.,  Gesell., 

1861,  p.  203. 
Port  Graham;  H.  Furuhjelm.    Kutznahoo  near  Sitka;  Lieut,  v. Dor- 

oshin. 

POPULUS  ZADDACHI,  Heer. 

Hker,  F1.  Fobs.  Alask.,  p.  26,  PI.  ii,  fig.  5a. 
Port  Graham;  H.  Furuhjelm. 

POPULUS  LEUCOPHYLLA,  Ungor. 

Heer,  F1.  Fobs,  Alask.,  p.  26,  PI.  ii,  fig.  6. 

Populus  acerifoliaf  Nkwby.,  Later  extinct  floras  of  North  America,  p.  65. 

Bei)orted  by  Heer,  but  no  locality  given  for  Alaska. 

POPULUS  ARCTIC  A,  Heer. 

LE8QUBREUX,  Pfoc.  U.  S.  Nat.  Mas.  Vol.  v,  1882  (1883),  p.  447,  PI.  ix,  fig.  2. 
Ohignik  Bay;  Dr.  Wm.  H.  Dall. 

POPULUS  RICHARD80NI,  Heer. 

Lesqukreux,  Proc.  U.S.Nat.  Mas.,  VoL  v,  1882  (1883),  p. 441,  Pl.ix,  fig.l. 
Ohignik  Bay;  Dr.  Wm.  H.  Dall. 

SALIX  VARIANS,  Goppert. 

Hbbr,  FI.F088.  Alask.,  p.  27,  PI.  II.  fig.  8;  ni,  tigs.  1-3. 

Salix  Wimmeriana,  6<)ppert,  Tert.  fl.  v.  Sclilossnitz,  p.  26;  Abhandl.  Schles., 
Oesell.,  1861,  p.  206. 
Port  Graham  and  Neniltschik ;  H.  Fnruhjelm. 

SALlX  MACROPHYLLA,  Heer. 

Heer,  Fl.  F088.  Alask.,  p.  27,  PI.  11,  fig.  9.— Eichwali>,  Geognost.-PaliFontolog. 
Bemerk.  ii.  Halbiiii»el  MaDgischlak  und  Aleatischen  Insehi.  St.  Peterab.,  1871, 
p.  113,  PL  IV,  fig.  5. 

Port  Graham;  H.  Fnruhjelm. 
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SALIX  LAVATERI,  Heer. 


Hrkr,  F1.  Fo88.  Alask.,  p.  27,  PI.  ii,  fig.  10. 
Port  Graham;  H.  Furuhjelin. 

SALIX  RiEANA,  Heer. 

Lrsqukreux,  Proc.  U.S.Nat.  Mur.,  Vol.  v,  1882  (1883),  p. 447,  PI.  viii,  fig. 6. 
Cook  Inlet;  Dr.  Wm.  H.  Dall.  * 

SALIX  INTEGRA,  G  op  pert. 
GOPPKRT,  Abhandl.  Schles.  GeselL,  1861,  p.  202;  op.  ct«.,1867,  p.  50. 
Neniltschik ;  Lieut,  v.  Dorosbin. 

SALIX  MINUTA,  new  species. 
Plate  IX,  fig.  1. 

Leaf  small,  nearly  circular  (11  mm.  long,  9  mm.  wide),  slightly  heart- 
shaped  at  base  and  very  slightly  pointed  at  apex;  margin  entire  below, 
with  few  distant  teeth  in  the  upper  portion;  nervation  very  obscure, 
consisting  of  4-5  pairs  of  secondaries  emerging  at  a  low  angle  (40<^), 
thence  curving  along  the  borders. 

This  species  is  founded  upon  the  single  specimen  figured,  and  it  is 
with  much  hesitation  that  it  is  described  as  new.  The  leaf  appears  to 
have  been  rather  thick  and  firm  as  are  some  of  the  living  species  found 
in  polar  lands. 

It  is  possible  that  it  may  not  belong  to  the  genus  Salix,  but  as  it 
approaches  most  closely  to  some  of  the  forms  of  8.  polaris  Wahlbg.,* 
from  the  diluvial  deposits  of  Spitzbergen,  I  have  decided  to  describe 
it  under  this  genus,  and  wait  for  future  discoveries  to  prove  the  truth 
or  error  of  this  disposition.  As  stated  above,  the  nervation  is  nearly 
obsolete,  and  all  that  can  be  made  out  of  the  4  or  5  pairs  of  secondaries. 

The  leaf  is  found  associated  on  the  same  piece  of  matrix  as  speci- 
mens of  Taxodium  distichum  miocenum,  Paliurus  Colombiy  and  Zizyphua 
Townsendi, 

Salix  minuta  was  obtained  at  Herendeen  Bay  by  Mr.  Charles  H. 
Townsend,  of  the  U.  S.  Fish  Commission  steamer  Albatross.  Type,  No. 
3761  U.  S.  K  M. 

CUPULIFBR^. 

FAGUS  ANTIPOFII,  Heer. 

Heer,  F1.  Fosb.  Alask.,  p.  30,  PL  v,  fig.  4a;  vii.  figs.  4-8;  viii,  fig.  1. 
Port  Graham;  H.  Furuhjelm. 


*F1.  Fobs.  Arct.,  Vol.  ii,  Mioc.  Fl.  u.  Fauna  Spitzbergens,  p.  90,  PL  xvi,  figs.  57, 
69/. 
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Five  forms  may  be  distini^aisbed  according  to  Heer,  embracing  F. 
lancifoliaj  Heer,*  F.  pristinaj  Sap.,f  and  F.  emarginata^  Heer. 

FAGUS  MACROPHYLLA,  Unger. 
Hkrr,  F1.  Fo88.  Alosk.,  p.  31,  PI.  viii,  fig.  2. 
Port  Graham;  H.  Furuhjelm. 

FAGUS  FERONI^,  Unger. 
Herr,  F1.  Fo98.  Alask.,  p.  31,  PI.  vi,  fig.  9. 
Port  Graham;  H.  Furuhjelm. 

FAGUS  DEUCALIONIS,  Unger. 
Lbsqukreux,  Proo.  U.  S.  Nat.  Mus.,  Vol.  v,  1882  (1883),  p.  447. 
Kachemak  Bay,  Cook  Inlet;  Dr.  William  H.  Dall. 

CASTANKA  UNGERI,  Heer. 
Heer,  F1.  Foss.  Alask.,  p.  32,  PI.  vii,  figs.  1-3. 
Port  Graham;  H.  Furuhjelm;  Keku  Island,  Indian  Archipelago t 

QUERCU8  P8EUDOCASTANEA,  Gup  pert. 
Heer,  F1.  Fobs  Alask.,  p.  32,  PI.  vi,  figs.  3-^. 
Port  Graham;  H.  Furuhjelm. 

QUERCU8  FURUHJELMI,  Heer. 
Heer,  F1.  Fobs.  Alask.,  p.  32,  PI.  v,  fig.  10;  vi,  figs.  1,  2. 
Port  Graham ;  H.  Furuhjelm. 

QUERCUS  PANDURATA,  Heer. 
Heer,  F1.  Foss.  Alask.,  p.  33,  PI.  vi,  fig.  6. 
Port  Graham;  H.  Furuhjelm. 

QUERCUS  CHAMISSONIS,  Heer. 
Heer,  F1.  Foss.  Alask.,  p.  33,  PI.  vi,  figs.  7,  8. 
Port  Graham;  H.  Furuhjelm. 

QUERCUS  DALLII,  Lesqnerenx. 

LBsguEREUX,  Proc.  U.  S.  Nat.  Mas.,  Vol.  v,  1882  (1883),  p.  446,  PI.  viii,  figs. 
2-6;  Cret.  and  Tert.  Fl.,  p.  269. 

Cook  Inlet;  Dr.  William  H.  Dall. 

CORYLUS  MACQUARRII,  (Forbes)  Heer. 
Plate  IX,  fig.  4. 
Heer,  Fl.  Foss.  Alask.,  p.  29,  PI.  in,  fig.  9,  iv,  figs.  1-5,  8.— Eichwald,  Geog- 
nost.-Palieontolog.    Bemerk.    ii.  Halbinsel  Mangischlak   nnd   Aleutischen 
Inseln,  St.  Petersb.,  1871,  p.  113,  PI.  iv,  fig.  6. 
Port  Graham  and  Neniltschik;  H.  Furuhjelm.    Kuiu  Island  near 


*Heer:  Ofversigt  af  Kongl.  Vetenskaps  Akad.  Forhaudl,  1868,  p.  64. 
tSaporta:  Flore  de  Manosque;  Ann.  d.  Soi.  Nat.,  1867,  p.  69,  PI.  vi,  figs.  1-3. 


Digitized  by 


Google 


220  FOSSIL  FLORA  OF  ALASKA— KNOWLTOX.  vol.  xvii. 

Sitka;  Lieut,  v.  Doroshin.    Unga  IslaDd;  Dr.  William  H.  Dall.    Her- 
endeen  Bay ;  Charles  H.  Townsend. 

CORYLUS  MACQUARRII  var.  MACROPHYLLA,  Heer. 
Hker,  F1.  Fo88.  Alaak.,  p.  30,  PI.  iv,  fij^s.  6,  7. 
Port  Graham:  II.  Furuhjelm. 

CARPINUS  GRANDIS,  linger. 

Heer,  F1.  Fobs.  Alask.,  p.  29,  PI.  ii,  fig.  12.— LESQUKRErx,  Proc.  U.  8.  Nat.  Mus., 
Vol.v,  1882  (1883),  p.  446. 

Kachemak Bay,  Cook  lulet;  Dr.  William  H.  Dall.  Port  Graham;  H. 
Furuhjelm. 

ALNUS  KEFERSTEINII,  (G  op  pert)  Uiiger. 

Heer,  F1.  Fobs.  Alask.,  p.  28,  PI.  iii,  figs.  7,  8. 
Neniltschik;  H.  Furuhjelm. 

ALNUS  KEFERSTEINII,  (Goppert)*;  var. 

Heer,  F1.  Fobs.  Alask.,  p.  28,  PI.  v,  fig.  9. 
Port  Graham!  H.  Furuhjelm. 

ALNUS  ALASKAN  A,  Newberry. 

Newberry,  Proc.  U.  S.  Nat.  Mus.,  Vol.  v,  1882  (1883),  p.50<^;  Plates,  PI.  xlviii, 
fig.  8. 
Kootznahoo  Archipelago,  latitude  67°  35',  lougitude  134o  19';  TJ.  8. 
steamer  8(HfinuWj  Feb.  18,  1869. 

"Leaf  large,  oblong-ovoid,  acuminate,  rounded  or  slightly  heart- 
shaped  at  base;  nervation  (jrowded,  16  to  18  branches  on  each  side  of 
the  midrib,  margins  set  with  very  numerous,  small,  uniform,  acute 
teeth.'^— [Newberry.] 

ALNUS  GRANDIFOLIA,  Newberry. 
Newberry,  Proc,  U.  S.  Nat.  Mns.,  Vol.  v,  1882  (1883).  p.  509. 
Cook  Inlet;  Capt.  Howard,  U.  S.  Navy. 

"Leaves  4  or  5  inches  in  length  by  3  inches  in  width,  ovate;  rounded 
or  wedge-shaped  at  the  base;  blunt-pointed  at  the  summit;  margins 
coarsely  dentate;  nervation  strong,  crowded;  12  or  more  parallel 
branches  on  either  side  of  the  midrib,  the  intervals  between  these 
crossed  by  numerous  parallel,  mostly  straight  nervules,  dividing  the 
surface  into  oblong,  quadrangular  areoles.'' — [Newberry.] 

ALNUS  CORYLIFOLIA,  Losqiierenx. 

Lesquereux,  Proc.  U.  S.  Nat.  Mus.,  Vol  v,  1882(1883),  p.  446,  PI.  vii,  figs.  1-4; 
Crot.  and  Tert.  Fl.,  p.  258. 

Kachemak  Bay,  Cook  Inlet;  Dr.  William  U.  Dall. 

ALNUS  RUBRA,  Bongard. 

A  branch  of  this  species  found  protruding  from  a  gravel  bank 
beneath  an  ice-sheet  70  feet  in  thickness,  on  the  eastern  moraine  of 
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the  Muir  Glacier.    Collected  by  Miss   PL  R.  Scidmoie,  of  Wasbing- 
toD,  D.  C. 

BETULA  PRISCA,  E  1 1  i  n  ^^s  li  au  so  n  . 

Heer,  F1.  F()88.  Alask.,  p.  28,  PI.  v,  figs.  8-6. 
Port  Graham  and  Neniltschik;  H.  Furuhjelin. 

BETULA  GRANDIFOLI A,  E  1 1  i  n  g  s  Ii  a  u  s  e  u  . 

Heek,  F1.  Fo88.  Alask.,  p.  29,  PI.  v,  fig.  K 
Port  Graham;  H.  Funihjelm. 

BETULA  ALASKANA,  L  e  m  qii  e  r  e  n  x  . 

Lequekeux,  Proc.  U.  S.  Nat.  Mus.,  Vol.   v,  1882  (l^<88),  p.  446,  PI.  vi,  fig.  14; 
Cret.  and  Tert.  Fl.,  p.  258. 
Chignik  Bay,  Alaska  Peninsula;  Dr.  William  H.  Dall. 

"Leaves  small,  round  in  outline,  rounded  or  truncate  at  base,  deeply, 
obtusely  dentate  all  around  except  at  the  base,  turned  back  or  re^curved 
on  a  short  petiole;  median  nerve  distinct,  the  lateral  obsolete;  catkins 
short  cylindrical,  oblong  or  slightly  inflated  in  the  middle. 

"Except  that  no  glands  are  perceivable  upon  the  stems,  this  species 
agrees  in  all  its  characters  with  Betula  glandulosa  Michx.  I  consider 
it  as  identical.''— [Lesquereux.] 

MYRlCACEiE. 

MYRICA  BANKSI^FOLIA,  Uiiger. 
Hker,  F1.  Fobs.  Alaak.,  p.  28,  PI.  ii,  fig.  11. 
Port  Graham;  H.  Furuhjelm. 

The  affinities  of  this  species,  according  to  Heer,  are  with  M.  Califor- 
nica  Cham.,  a  species  living  in  California. 

MYRICA  (COMPTONIA)  CUSPIDATA,  (Lesquereux)  Dawson. 

Cwnptonia  cuspidata,  Lesquereux,  Proc.  U.  S.  Nat.  Mus.,  Vol.  v,  1882  (1883),  p. 

445,  PL  VI,  figs.  10-12;  Cret.  and  Tert.  FI.,  p.  258. 
Myriea  (Comptonia)  ciispidataf  Lksquekeux  Dawson,  Trans.  Roy.  Soc,  Canada, 
1890,  p.  80,  fig.  9. 
Coal  Harbor,  Unga  Island;  Dr.  Wm.  H.  Dall. 
** Leaves  long,  linear  or  gradually  tapering  upwards  to  a  terminal 
narrowly  elliptical  lobe,  pointed  or  apiculate  by  the  excurrent  median 
nerve;  pinnately  lobed,  lobes  coriaceous,  convex,  subalternate,  free  at 
base,  irregularly  trapezoidal  or  oblique-oblong,  inclined  upwards,  and 
sharply  acute  or  cuspidate;  primary  nerves  two,  or  three  in  the  largest 
lobes,  oblique,  the  upper  curving  in  ascending  to  the  acumen  and 
branching  outside,  the  lower  parallel  and  curving  along  the  borders, 
anastomosing  with  branches  of  the  superior  ones',  generally  separated 
by  simple  secondary,  short  nerves. 

"Comparable  to  Coniptonia  acutiloba  Brongt.,  and  other  European 
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Tertiary  species  of  this  group,  but  distinct  from  all  by  the  large  cuspi- 
date lobes  turned  upwards,  etc." — [Lbsqxjebbux.] 

MYRICA  (COMPTONIA)  PRiEMISSA,  Lesquereux  sp. 

Cnmptoniapr<emi98a,  Lbsqukrrux,  Proc.  U.  S.  Nat.  Mua.,  Vol.  v,  1882,  p.  445,  pi.  vi, 
fig.  13. 

Coal  Harbor,  Unga  Island ;  Dr.  Wm.  H.  Dall. 

<^  Leaves  long,  linear  in  their  whole  length,  5-10  cm.  long,  12-15  mm. 
broad;  deeply  equally  pinnate- lobate;  lobes  very  obtuse  or  half  round, 
cut  to  the  middle  and  slightly  decurring  in  their  point  of  connection, 
the  terminal  lobes  very  obtuse;  nervation  obsolete,  substance  some- 
what thick  but  not  coriaceous. 

"This  species  has  its  greatest  affinity  with  the  living  [Myrica]  Comp- 
Umia  asplenifoUa  Ait." — [Lesquereux.] 

MYRICA  VINPOBONENSIS,  (Ettingshaiiseii)  Heer. 

Heer,  F1.  Fobs.  Alask,  p.  27,  PI.  in,  figs.  4, 5. 
Neniltschik:  H.  Furuhjelm. 


JUGLANDACE.K. 

JUGLANS  ACUMINATA,  Al.  Br  nun. 

Hekr,  F1.  Fobs.  Ala»k.,  p.  38,  PI.  ix,  fig.  1. 
Port  Graham;  H.  Ftirnl^ielin. 

JUGLANS  NIGELLA,  Heer. 

Heer,  F1.  Fous.  Ala^.,  p.  38,  PI.  ix,  tigs.  2-4. 
Port  Graham;  H.  Furuhjelm. 

JUGLANS  PICROIDE8,  H  « e  r  . 
Hker,  F1.  Foss.  Alask.,  p.  39,  PI.  ix,  fig.  5. 

Port  Graham;  H.  Furuhjelm. 

JUGLANS  WOO  DIANA,  He  or. 

Lesquereux,  Proc  U.  S.  Nat.  Mus.,  Vol.  v,  1882  (1883),  p.  449. 
Ohignik  Bay;  Dr.  Wm.  H.  Dall. 

JUGLANS  TOWNSENDI,  new  speiieB. 
Plate  IX,  Fig.  5. 

Leaf  thick,  evidently  corinceous,  oblique,  margin  entire;  nervation 
prominent,  consfsting  of  a  thick  midrib  and  alternate  or  subopposite 
secondaries,  those  on  the  narrower  side  of  the  leaf  emerging  at  a  right 
p.ngle^  or  even  falling  below  a  right  angle,  those  on  the  other  side 
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emerging  at  an  angle  of  about  20<^,.all  arching  around  to  near  the 
margin  along  which  they  curve  until  joined  to  the  one  next  above,  the 
union  being  affected  by  a  series  of  simple  loops;  nervills  prominent, 
approximately  at  right  angle  to  the  secondaries,  except  when  they 
emerge  from  the  midrib  and  join  the  secondary  next  below,  producing 
triangular  or  quadrangular  areas;  ultimate  nervation  obsolete. 

The  fragment  figured  is  the  only  one  detected  in  the  collection,  and 
although  it  appears  distinct,  is  hardly  sufficient  for  proper  characteriza- 
tion. It  appears  to  differ  markedly  from  all  of  the  species  of  this-genus 
described  by  Heer,  from  Alaska.  (See  above.)  It  is  most  like  J.  nigella 
Heer,  but  differs  absolutely  in  having  a  perfectly  entire  margin.  J. 
acuminata  has  an  entire  margin,  but  differs  widely  in  nervation,  while 
the  remaining  species,  J.picroides^  differs  in  having  the  margin  sharply 
serrate. 

The  only  fossil  species  with  which  I  am  at  present  able  to  compare  it 
is  J.  egregia  Lx.,*  from  the  auriferous  gravels  of  California.  It  much 
resembles  a  segment  taken  from  near  tbe  base  of  one  of  these  nearly 
entire  leaves  of  this  species.  The  nervation  is  practically  tbe  same  in 
both.  The  margin  of  J.  egregia  has  sometimes  a  few  small  teeth,  but 
there  is  no  indication  that  such  was  the  case  in  the  form  under  discus- 
sion. 

Herendeen  Bay;  Charles  H.  Townsend.    Type,  No. 3762,  U.  S.  N.  M. 

URTICACEjE. 

FICUS  ALASKANA,  Newberry. 

Newbkkry,  Proc.  U.  S.  Nat.Mus.  Vol.  v,  1882  (1883),  p.  512;  Platen,  PI.  Lii,  fig. 
1;  LV.  figs.  1,2. 

Cook  Inlet  and  Admiralty  Inlet;  Capt.  Howard,  U.  S.  Navy. 

^^Leaves  large,  reaching  8  to  10  inches  in  length  and  breadth ;  trilobed, 
generally  unsymmetrical ;  lobes  pointed,  usually  obtuse ;  margins  entire 
or  locally  undulate;  nervation  strong,  conspicuously  reticulate;  princi- 
pal nerves  three,  giving  off  branches  which  divide  near  the  margins, 
sometimes  connecting  in  festoons,  sometimes  craspedodrome;  tertiary 
nervation  forming  a  coarse  network  of  usually  oblong  meshes  filled  with 
fine  polygonal  reticulation;  upper  surface  of  the  leaf  smoothe  and 
polished,  lower  roughened  by  the  reticulation  of  the  nerves." — [New* 

BEBBY.] 

FICIJS  MEMBRANACEA,  Newberry. 

Nrwbkrry,  Proc.  U.   s.  Nat.  Mub.,  Vol.  v,  1882  (1883),  p.  512;  Plates,  PI.  Lix, 
tig.  2. 

Cook  Inlet;  Capt.  Howard,  U.  S.  Navy. 

"Leaves  sensile,  4  to  6  inches  in  length  by  2^  to  3^  in  width;  ovate, 
abruptly  and  usually  blunt-pointed,  narrowed  to  the  base,  generally 
unsymmetrical,  margin  entire,  nervation  delicate,  open,  camptodrome; 


*Meni.  Mu8.  Comp,  Zool.  Vol,  vi.,  No.  2,  p.  36,  PI.  ix,  fig.  12, 
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10  or  more  branches  given  off  on  either  side  of  the  midrib,  curving 
upward,  and  forming  a  festoon  near  the  margin." — [Newberry.] 

PLANERA  UNGERl,  E  ttiiigshansen. 

Heeu,  F1.  Fo8S.  Alask.,  p.  34,  PI.  v,  fig.  2. 
Port  Graham;  H.  Furuhjehn. 

ULMUS  PLURINERVIA,  Unger. 

Heer,  F1.  Fobs.  Alask.,  p.  34,  PL  v,  fig.  1. 
Port  Graham ;  H.  Furuhjehn. 

ULMUS  SORBIFOLIA,  Gcippert. 

Lesi^uereux,  PrcM  .  V.  S.  Nat.  Mus.,  VoL  v,  1882  (1883),  p.  447,  PL  ix,  fig.  3;  Cret. 
andTert.FL,  p.  260. 

Kachemak  Bay,  Cook  Inlet;  Dr.  Wilhani  H.  Dall. 

EBENACE^:. 

DIOSPYROS  STENOSEPALA,  Heer. 

Heer,  FL  Fobs.  Alask.,  p.  35,  PL  viii,  figs.  7,  8. 
Neniltschik,  H.  Furuhjelm. 

DI0SPYR08  ALA8KANA,  Srhimper. 

D%ospyro8  AUiskana,  Schimper,  Traits  d.  Pal.  V6g.,  Vol.  ii,  p.  945. 
Dio8pyro8  lancifoliay  Lesquerrux  in  Heer,  FL  Foss.  Alask.,  p.  35,  PL  iii,  fig.  12. 

Neniltschik,  H.  Furuhjelm. 

The  name  given  this  si)ecie8  by  Lesquereux  is  preoccupied  by  a  liv- 
ing species.  It  has  consequently  been  changed  by  Schimper  to  2>. 
AUis1can<i, 

DIOSPYROS  ANCEP8,  Heer. 

Lexquereux,  Proc.  U.  S.  Nat.  Mus.,  Vol.  v,  1882  (1883),  p.  448;  PL  x,  figs.  1,  2; 
Cret.  and  Tert.  FL,  p.  261. 

Cook  Inlet;  Dr.  William  H.  Dall. 

OLEACB^. 

FRAXINUS  HERENDEENENSIS,  new  species. 
Plate  IX,  Fig.  7. 

Leaflet  membranaceous  (4  cm.  long,  2  cm.  wide),  nearly  regularly  ellip- 
tical  in  outline,  rounded,  almost  truncate  at  base,  rapidly  nan*owed 
from  above  the  middle  to  an  acuminate  apex;  margin  entire  below, 
sparingly  toothed  above  the  middle;  midrib  strong;  secondaries  6-8 
pairs,  alternate  or  subopposite,  emerging  at  an  angle  of  about  40^, 
camptodrome,  each  one  joined  to  the  one  next  above  it  by  a  series  of 
regular  loops  just  inside  the  margin;  slender  nerves  from  the  outside 
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of  these  loops  enter  the  teeth  in  the  upper  part;  nervilles  mostly  percu- 
rent,  at  right  angles  to  the  secondaries;  finer  nervation  obsolete. 

This  species  is  represented  by  two  fine  leaflets,  the  one  figured  being 
in  some  respects  the  more  perfect.  They  appear  to  have  been  membra- 
naceous or  possibly  a  little  firmer.  They  are  almost  regularly  elliptical 
in  outline  with  a  few  distinct  teeth  above  the  middle.  As  both  lack 
the  complete  base  it  is  impossible  to  state  anything  as  to  the  x>etiole  or 
manner  of  attachment.  They  are  very  slightly  if  at  all  inequilateral  at 
the  base. 

This  species  is  undoubtedly  closely  related  to  Fraxinm  dentioulata, 
Heer,*  from  the  Miocene  of  Greenland.  Heer's  species  differ  from  this, 
however,  in  being  clearly  wedge-shaped  at  base,  in  having  the  margin 
toothed  from  near  the  base,  and  in  having  the  secondaries  usually  oppo- 
site and  at  a  more  acute  angle  of  divergence.  It  is  possible  that  if  there 
were  a  larger  number  of  specimens  of  the  species  from  Herendeen  Bay 
they  might  be  shown  to  grade  more  closely  into  F.  denticulatay  but  in 
absence  of  these  I  have  preferred  to  keep  them  separate. 

Among  living  species  the  form  under  discussion  approaches  closely 
to  some  leaflets  of  i^.  Ornus,  L.,  especially  the  terminal  ones.  It  is  also 
somewhat  like  some  of  the  broader  leaflets  of  F.  excelsior ^  L.,  from  north- 
em  Europe. 

Herendeen  Bay;  Charles  H.  Townsend.    Type,  No.  37^3,  U.  S.  N.  M. 

ERICAOE^. 

ANDROMEDA  GRAYANA,  Heer 

Hkkr,  F1.  Foss.,  Alask.,  p.  34,  PI.  viii,  fig.  5. 
Port  Graham;  H.  Furuhjelm. 

VACCINIUM  FRIESII,  Heer. 

Hkkr,  F1.  Fobs.  Alask.,  p.  35,  PI.  viii,  fig.  4. 
Port  Graham ;  H.  Furuhjelm. 

VACCINIUM  RETICULATUM,  Al.  Braun. 

Lesqukrkux,  Proc.  U.  S.  Nat.  Miw.,  Vol.  v,  1882  (1883),  p.  448,  PI.  x,  figs.  3-6; 
Cret.  and  Tert.  FL,  p.  261. 

Cook  Inlet;  Dr.  William  H.  Dall. 

OAPRIFOLIACBiE. 

VIBURNUM  NORDENSKIOLDI,  Heer. 

HebR,  F1.  Posa.  Alask.,  p.  36,  PI.  in,  fig.  13. 
Neniltschik;  H.  Furuhjelm. 


*  Fl.  Foas.  Arct.  Vol.  i,  p.  118,  PI.  xvi,  fig.  4. 
Proc.  N.  M.  94 15 
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sammit,  wedge  shaped  at  base;  margins  thickly  set  with  minute,  acate, 
appreemed  teeth."— [Newberry.] 

SAPINDACE^. 

ACER  MACROPTERUM,  H  eo  r . 

Heer,  F1.  Fo88.  Alask.,  p.  37,  PI.  ix,  figs.  7-9. 
Port  Graham;  11.  Furuhjelm. 

ACER  TRILOBATUM  PRODUCTUM,  (Al.  Braun)  Heer. 

Plate  IX,  fig.  3. 

Herendeen  Bay;  Charles  H.  Townsend. 

The  single  leaf  figured  is  the  only  one  found  in  the  collection  that 
can  be  referred  to  this  species.  It  is  a  small  leaf  about  3  cm.  long  and 
2*5  cm.  wide,  and  agrees  very  closely  with  some  of  the  figured  European 
specimens  referred  to  this  form.  It  is,  for  example,  especially  like  figs. 
5  and  6  of  PI.  cxiv  and  fig.  7  of  PI.  cxv  of  Heer's  Fl.  TerU  Helv. 
These  are  small  leaves  with  short  lateral  lobes  and  a  prolonged  central 
lobe.  The  margin  is  cut  by  sharp  irregular  teeth  and  the  nervation, 
as  nearly  as  can  be  made  out,  agrees  perfectly  with  the  European 
forms. 

ANACARDlACEiE. 

RHUS  FRIGIDA,  new  species. 

Plate  IX,  fig.  6. 

Leaflets  firm,  thickish,  broadly  lanceolate  in  outline,  rounded,  heart- 
shaped  at  base,  bluntly  acuminate  at  apex;  margin  sparingly  toothed 
above  the  middle,  teeth  pointing  upward;  midrib  distinct,  straight; 
secondaries  7-8  pairs,  alternate  or  subopposite,  emerging  at  an  angle 
of  50O,  camptodrome,  arching  in  regular  bows  just  inside  the  borders, 
and  thus  joining  the  one  next  above;  nervills  percurrent,  usually 
approaching  a  right  angle  to  the  midrib,  but  some  also  at  right  angles 
to  the  secondaries  in  the  lower  part  of  the  leaflet;  finer  nervation 
obsolete. 

Herendeen  Bay;  Charles  11.  Townsend.     Type,  No. 3764,  U.  S.  N.  M. 

The  leaflets  of  this  species  vary  in  size  from  3-5  em.  to  6-25  cm.  in 
length  and  from  1-25  cm.  to  2  cm.  in  width.  They  are  all  broadly 
lanceolate  in  shape,  with  few  teeth  above  the  middle,  and  well  nxarked 
camptodrome  nervation. 

These  leaflets  were  at  first  supposed  to  belong  to  what  has  been 
described  as  Fraainns  HerendreneifHin,  n.  sj).,  but  after  careful  consid- 
eration they  have  been  separated,  Tliey  differ  from  the  above  species 
in  being  much  narrower^  lanceolate  in  fact,  with  a  heart-shaped  base, 
and  the  secondaries  emerging  rtt  a  more  acute  angle.  The  characters  tff 
the  nervation  and  arrangement  bt  teeth  i\t6  precisely  the  same  in  both. 
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A  larger  series  (the  present  species  is  represented  by  three  and  the 
Fraxinus  by  only  two  specimens)  might  show  them  to  approach  more 
closely  than  now  appears  to  be  the  case. 

The  fossil  species  that  they  approach  most  closely  is  Rhus  Merianij 
Heer,*  from  the  Tertiary  of  Switzerland,  from  which  it  is  almost 
impossible  t/O  distinguish  them.  The  outline,  shape  of  the  .base,  and 
nervation  are  the  same,  almost  the  only  difference  being  in  the  teeth, 
and  even  this  is  but  slight.  Ordinarily  this  would  by  no  means  be 
considered  a  character  of  sufficient  weight  to  separate  species,  but 
unless  they  agree  in  every  particular  it  seems  to  me  that  the  ante- 
cedent probabilities  are  greatly  in  favor  of  plants  so  widely  separated 
geographically  being  different.  I  have  therefore  assumed  that  the 
plant  from  Herendeen  Bay  is  very  closely  allied  to  but  specifically 
distinct  from  the  one  from  Switzerland. 

Among  living  species  Rhus  frigida  is  not  greatly  unlike  some  of  the 
leaflets  of  R,  typhina^  L.,  particularly  the  terminal  leaflets.  It  is  also 
quite  like  some  of  the  leaflets  of  R.  glabra^  L.,  especially  a  form  in  the 
National  Herbarium  from  Deer  Park,  Lower  Arrow  Lake,  British  Co- 
lumbia. These  are  slightly  heart-shaped  at  base  and  have  the  same 
general  outline,  but  the  teeth  are  larger  and  more  irregularly  placed  • 
than  in  the  fossil.  It  would  seem  that  this  form  of  R,  glabra  might 
well  be  the  desceudent  of  the  species  that  inhabited  arctic  countries  in 
Eocene  or  Miocene  time. 

VITACB^.. 

VITIS  CRENATA,  Heer. 

Heer,  F1.  Fcws.  Alask.,  p.  36,  PI.  viii.  fig.  6. 
Port  Graham;  H.  Fnruhjelm. 

VITIS  ROTIJNDIFOLIA,  Newberry. 

Nkwbekky,  Proc.  V.  S.  Nat.  Muh.,  Vol.  v,  1882  (188:^),  p.  513;  Plates,  PI.  M,  fig. 
2;  MI,  fig.  3. 

Admiralty  Inlet;  Capt.  Howard,  II.  S.  Navy. 

"Leaf  broadly  roundexl  or  subtriangnlar  in  outline,  cordate  at  the 
base,  with  an  acute  point  at  the  summit  and  at  the  extremity  of  each  of 
the  angles;  intermediate  portions  of  the  margin  coarsely  and  bluntly 
toothed;  strongly  three- nerved;  tertiary  nervation  distinct  and  flexu- 
ose." — [Newbebey.] 

CELASTRACEJE. 

EL.EODENDRON  HELVETICUM,  Heer. 

Lesqukreitx,  Proc.  V.  S.  Nat.    Miis.,  Vol.  v,  1882  (1883),  p.  449,  PI.  ix,  fig.  4; 
Cret.  iiiul  TtTt.  Fl.,  p.  263. 

Coal  Harbor,  IJnga  Island;  Dr.  William  H.  Dall. 


•  Fl.  Tert.  Helv.  in,  p.  82,  PI.  cxxvi,  tiga.  5-11. 
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CELASTRUS  BOREALIS,  n««r. 
Hbkr,  F1.  Fo88.  Alask.,  p.  37.  PI.  x,  fig.  4. 
Port  Grjihara;  H.  Fiiruhjehn. 

ILICINB^.. 

ILEX  INSIGNIS,  H«er. 
Hkkr,  F1.  Fo88.  Alask.,  p.  37,  PI.  x,  fig.  1. 
Port  Graham;  H.  Punihjelm. 

RHAMNACE^. 

ZIZYPHUS  TOWNSENDI,  new  speries. 
PI.  IX,  figs.  8,  9. 

Leaf  thin,  elliptical -lauceolate  in  general  oatliiie,  rouuded  or  slightly 
heart-shaped  at  base,  extending  above  into  an  acuminate  apex;  petiole 
slender,  9  mm.  long;  margin  of  leaf  cut  into  numerous  sharp,  usually 
outward-pointing  teeth,  which  are  separated  by  rounded  sinuses;  three- 
ribbed  from  the  base;  midrib  straight,  lateral  ones  of  the  same  size  as 
the  midrib,  equally  dividing  the  distance  between  it  and  the  margin, 
and,  curving  around,  enter  the  apex;  finer  nervation  obsolete. 

This  fine  species,  which  I  take  pleasure  in  naming  in  honor  of  the 
collector,  is  well  shown  in  the  two  figures  given.  The  leaves  appear  to 
have  been  thin  but  firm.  They  ai'e  narrowly  elliptical  in  outline,  with  a 
rather  slender  petiole  about  1  cm.  long.  In  size  they  vary  from  3*5  cm.  to 
5  cm.  in  length  and  from  1-5  cm.  to  2*2  cm.  in  width.  They  are  well 
characterized  by  the  teeth  and  the  three  ribs  of  equal  size  from  the  base. 
Figure  9  differs  from  all  the  others  in  having  a  very  thin  fourth  nerve 
outside  of  the  prominent  ones. .  Unfortunately,  nothing  of  the  ultimate 
nervation  can  be  made  out. 

This  species  approaches  closely  to  the  living  Zizyphm  Japonicay 
Thunbg.,  of  Japan,  which  differs  in  being  less  regularly  elliptical  and 
in  having  only  weak  teeth. 

Among  fossil  species  this  species  has  many  that  are  seemingly 
closely  related.  It  is,  for  example,  very  similar  to  Z.  serrulatus.  Ward,  • 
from  the  Fort  Union  Group,  near  the  mouth  of  the  Yellowstone  River, 
Montana,  which  differs  in  being  broader,  with  finer,  more  numerous 
upwardix)inting  teeth.  Prof.  Ward's  species  also  shows  a  tendency  to 
be  five-nerved  by  the  addition  of  slender  nerves  outside  of  the  more 
prominent  ones.  Z.  einnamomoidesy  Lx.,t  from  the  Green  River  Group 
in  Colorado  is  also  similar,  but  differs  in  being  wedge-shaped  at  base, 
with  fewer,  sharper  teeth.  Some  of  the  forms  of  Z.paradisiacuSy  Ung.,f 
are  quite  suggestive  of  this  species,  and  differ  in  being  wedge-shaped  at 
base,  with  fewer,  sharper  teeth.  Z.  hyperboreusy  Ueer,  §  from  the  Miocene 
of  Greenland,  which  might  be  expected  in  Alaska,  is  not  particularly 


•Types  of  the  Laramie  Flora,  p.  73,  PI.  xxxiii,  figs.  3,  4. 
t  Tert.  Fl.,  p.  277,  PI.  Lii,  figs.  7,  8. 
\  Cf.  Pilar,  Foes.  Fl.  Sasedaua,  p.  107,  PI.  xiv,  fig.  14. 
4  Fl.  Foss.  Arct.  vii,  p.  130,  PI.  Lxvu,  fig.  6. 
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close,  as  it  differs  in  being  much  broader,  with  an  acuminate  apex  and 
five  nerves.  Z,  Meehiij  Lesquereux,*  from  the  Post-Laramie  beds  of 
Colorado  has  similar  teeth,  but  differs  in  being  much  broader  and  in 
having  five  nerves. 

The  species  is  represented  by  about  half  a  dozen  specimens  in  a 
fairly  good  condition,  except  as  relates  to  the  finer  nervation. 

Herendeen  Bay;  Chas.  H.  Townsend,  for  whom  it  is  named.  Type, 
No.  3765,  IT.  S.  N.  M. 

PALIURUS  COLOMBI,  Heer. 
Plate  IX,  fig.  2. 

Herendeen  Bay;  Chas. •H.  Townsend. 

The  only  specimen  of  this  species  is  the  one  figured,  which  agrees 

closely  with  certain  of  the  examples  figured  in  the  Arctic  FloraA   The 

figure  here  refen*ed  to  agrees  almost  exactly  in  size  and  nervation  with 

our  specimen.    Fig.  4  of  the  same  plate  is  also  similar,  being  only  much 

larger. 

TILIACE^. 

TILIA  ALASKAN  A,   Heer^ 
Hekr,  F1.  Fo88.  Alask.,  p.  36,  PI.  x,  figs.  2,  3. 
Port  Graham ;  H.  Furuhjelm. 

MAGNOLIACB^. 

MAGNOLIA  NORDENSKIOLDI,  Heer. 

Lksquereux,  Proc.  U.  S.  Nat.  Mus.,  Vol.  v,  1882(1883),  p.  448,  PI.  x,  figs.  7-9; 
Cret.  and  Tert.  Fl.,  p.  262. 

Chignik  Bay;  Dr.  Wm.  H.  Dall. 

PHYLLITES  ARCTICA  new  species. 
Plate  IX,  figs.  10, 11. 

Leaf  thickish,  firm,  approaching  deltoid  in  general  outline;  deeply 
heart-shaped  at  base,  5-  (possibly  9-)  lobed,  or  3-lobed,  with  the  termi- 
nal larger  lobe  again  5-  (possibly  7)  lobed;  lower  lobes  at  right  angles 
to  the  midrib,  above  them  being  a  central  lobe  which  is  provided  with 
five  (or  seven)  smaller  lobes;  margin  all  around. provided  with  coarse 
blunt  teeth;  midrib  straight,  thick;  secondaries,  4  pairs,  the  lower  pair 
at  right  angles  to  the  midrib  or  falling  a  little  above  or  below  a  right 
angle;  upper  pairs  at  an  angle  of  45°,  all  entering  the  points  of  the 
lobes;  lower  pair  of  secondaries  provided  with  about  5  pairs  of  terti- 
aries,  which  either  enter  or  send  branches  to  the  teeth;  upper  secon- 
daries sending  out  as  many  branches  on  the  outside  as  there  are  teeth; 
nervills  mainly  percurrent,  forming  regular  quadrangular  areas  between 
the  secondaries  and  their  branches;  finer  nervation  mostly  obsolete. 

The  collection  contains  numerous  si^ecimens  of  this  very  interesting 
plant,  some  of  them  being  nearly  perfect    The  largest  specimen  appears 


*Tert.  FL,  p.  275,  PI.  ii,  figs.  10-14. 
t  Fl.  Fobs.  Arct.  i,  PI.  xix,  fig.  3. 


Digitized  by 


Google 


W94.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  231 

to  have  been  10  cm.  or  more  long  and  6  or  7  cm.  wide.  The  smaller 
examples  appear  to  have  been  about  8  cm.  in  length  and  nearly  or  quite 
8  cm.  in  width,  as  measured  at  the  points  of  the  lower  lobes.  As  stated 
above,  they  are  7  to  9  lobed,  or,  with  two  prominent  lower  lobes  and  a 
central  or  terminal  lobe,  that  is  again  provided  with  5  or  7  smaller  lobes. 
The  leaves  are  deeply  heart-shaped  at  base,  with  the  lower  lobes  usually 
at  right  angles  to  the  midrib,  or  in  some  cases  falling  below,  but  rarely 
rising  above,  a  right  angle.  The  upper  secondaries,  which  all  enter 
lobes,  so  far  Jis  can  be  njade  out,  are  at  an  angle  of  about  45°.  They 
are  opposite  or  subopposite.  The  margin  all  around  is  provided  with 
coarse,  rather  blunt  teeth,  which  are  entered  by  the  tertiaries  or  their 
branches. 

I  am  unable  at  the  present  time  to  refer  these  leaves  generically  with 
any  degree  of  satisfaction.  They  have,  it  is  true,  a  vague  resemblance 
to  a  considerable  number  of  well-known  genera,  but  when  these  are 
carefully  investigated  the  fossil  leaves  are  excluded  from  them  for  one 
cause  or  another.  The  leaf  shown  in  fig.  11  is  quite  unlike  the  other 
more  typical  form,  being  less  heart-shaped  at  base  in  having  the  lower 
lobes  at  an  angle  of  about  20^^  they  being  also  more  pointed  and  with 
smaller  teeth;  the  general  character,  l|owev«r,  is  the  Sfime. 

Figure  11  is  very  muc;h  like  Acer  trihbatum  patens,  Heer,  Fl.  Tert. 
Helv.,  Ill,  pi.  oxin,  fig.  II,  but  differs  in  the  nervation,  there  being  no 
nerve  running  up  to  and  forking  under  the  principal  sinuses,  a  well- 
known  character  in  Acer.  The  teeth  also  differ,  as  also  does  the  termi- 
nal lobe. 

It  has  been  suggested  that  this  may  represent  an  extreme,  or  anom- 
alous form  of  Corylus  MacQuarrii,  a  very  variable  species  well  known  to 
be  common  in  arctic  countries,  especially  Alaska.  The  base  of  the 
larger  specimen  (fig.  10)  does  have  a  strong  likeness  to  some  of  the 
forms  of  this  species,  but  the  lobation  is  much  more  pronounced  than  I 
have  ever  observed  and,  moreover,  the  borders  are  merely  toothed  and 
not  doubly  serrate  as  are  the  margins  of  G.  M(wQuarriL 

Jt  has  been  also  suggested  that  it  may  belong  to  Vitis,  and  it  has 
something  of  a  Vitis  like  appearance,  but  it  does  not  appear  to  me  to 
approach  close  enough  to  any  species  of  this  genus  known  to  me.  1 
have  therefore  adopted  the  non-committal  name  of  Phyllites,  and  can 
only  express  the  hope  that  someone  may  be  able  to  more  satisfactorily 
determine  it. 
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IHsirihation  of  the  foattil  Jtora  of  Alaaka, 


Species. 


Distribution  in  Alaska. 


I      .. 


.1   X 


Chondrites  filiciformis,  Lx 

Chondrites  Heeri,  Eichw 

Eqoisetum  globulosum.  Lx 

Calamites  ambisuus,  Eichw 

Pecopteris  denticulata,  Heer 

Pteris  Si  tkensis,  Heer 

Osnninda  Doroschkiana,  Gopp 

Aspidium  CErstedi,  fleer ;  X 

Asplenium  Foerateri,  Deb.  and  Ett ;  X 

Asplenimn  Dicksonianum,  Heer \  X 

Finns  Staratschini,  Heer X 

Piuus  sp I . . . 

Sequoia  Liangsdorfli  (Brongn.) 

Sequoia  spinosa,  Newby 

Taxodium  dist.miocennm,  Heer 

Taxodium  Tin^|oram,  Heer 

Taxodium  Tim^jornm  var.,  Eichw I . . . 

Glyptostrobus  Europseus,  Brongf  uart 


.2 

O 

u 

d 


.1   X 


Taxites  Olriki,  Heer j. 

Thuites  Alaskana,  Lx I ' ; I  X  I. 


■  1. 


Ginkgo  multinervis,  Heer. . 

Ginkgo  adiantoides,  Heer 

Baiera  palniata,(  linger)  Heer 

Picea  Sitohensis,  Carr 

Tsuga  Mertensiana,  Carr 

Cupressinoxylon  erraticum,  Merck  *. 
Piiiites  pannonicns,  (Unff.),  Goppert . 

Pityoxylon  iniequale,  Felix  t 

Zaroites  Alaskana,  Lx 

Potlozamites  latipennis,  Heer 

Pbragmitea  Alaskana,  Heer 

Poacites  tenue-striatus,  Heer 

Carex  servata,  Heer 

Carex  si> 

Sagittaria  pulchella,  Heer 

Sagittaria  sp 

Irites  Alaskana,  Lx I  X 

Popnlus  latior,  AI.  Brauu I . . . 

Populus  glaudulifera,  Heer . 

Popnlus  balsarooides.  Heer. 
Populus  Zaddachi,  Heer 

Popnlus  leucophylla,  "Ung. . . 

Populus  arctica,  Heer 

Populus  Kichardsoni.  Heer. 

Salix  varians,  Gopp 

Salix  niacropliylla,  Heer  — 

Salix  La vateri,  Heer 

Salix  Kfleana,  Heer 

Salix  Integra,  Gopp 

Salix  minuta,  n.  sp 

Fagus  Autipofii,  Heer 

Fagus  macrophylla,  Ung — 


X    |. 


Fagus  FeronifiB,  Unt. 
Fagus  Deucalion  is.  Ung 


xfl 


I. 


Castanea  Ungeri,  Heer, 

'"uercus  pseud<»castanea,  Gopp 

uercus  Furubjelmi,  Heer 

uercus  pundurata,  Heer 

uercus  Cbamissoni,  Heer 

juercus  DalUi,  Lx 

.orylus  Mac  Quarrii,  (Forties)  Heer 

Corylus  Mac  Quarrii,  var.  macrophylla,  Heer 
*  This  species  is  extralimital. 
tThis  species  comes  from  south  of  Dana&ku,  iu  southeastern  Alaska. 
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Distribution  of  ih€  fossil  ftwii  of  Alaska. 


Geological  distribution  outside  of  Alaska 
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Diatributian  of  ike  fossil  flora  of  Alaska — Continued. 


Spocies. 


Carpinufi  grandis,  Ung. 


Alnns  Kefersteinii,  (Gopp)  Ung^r. 


Alnaa  Keferateini  var.,Heer . 

Alnus  Alaakana,  Lx 

Alnus grandifolia,  Newby  ... 

AIdus  corylifolia,  Newby 

Alnus  rubra,  Bong 

Betula  prisca,  £tt 


Betula  grandifolia,  Ett . 


Betula  Alaskana,  Lx 

Myrica  banksiffifolia,  Ting 

Myrica  cuapidata  (Lx.)i  Bn 

Myrica  pnemissa  (Lx.),  Kn 

Myrica  vindobonensis,  (Ett.)  Heer. 

PlatanuB  nobilis,  Newby  * 

Juglane  acuminata,  Al.  Br 


Jnglans  nigella,  Heer 

Juglans  picroides,  Heer 

Juglana  Woodiana,  He(«r  — 
Juglans  Townsendi,  u.  sp — 

Ficns  Alaskana,  Newby 

Ficus  membrauacea,  Newby. 
Planera  Uugeri,  Ett 


TJlmns  plurinervia,  Ung . 


Ulmus  Borbifolia,  Goppert 

Diospyros  stenosepafa,  Heer 

Diospyros  Alaskana,  Sohimper. . 

Diospyros  anceps,  Heer 

Fraxinus  Herendernensis,  u.  sp  . 

Andromeda  Grayana,  Heer 

Yaccininm  Friesii,  Heer 

Vaccininm  reticulatum,  Al.  Br  . . 
Viburnum  Nordenskioldi,  Heer  . 
Nyssa  arctica?,  Heer 


Comus  orbifera,  Heer 

Hedera  auriculata,  Heer 

Trapa  borealis,  Heer 

Liquidambar  EropaTtum,  Al.  Br 

Spiraea  Andersoni,  Heer 

Prunus  variabilis,  Newby 

Acer  macropterum,  Heer 

Acer  trilobatum  prodnctum,  ( Al.  Br.)  Heer  . 

Khus  frigida,  n.  sp 

Vitis  crenata,  Heer 

Vilis  rotundifolia,  Newby 

Elieodeudron  Helveticum,  Heer 

Celastrus  borealis,  Heer 

Ilix  insignis,  Heer 

Zizvphus  Townsendi,  u.  sp 

Paliams  Colombi,  Heer 


Tilia  Alaskana,  Heer 

Magnolia  Nordenskioldi,  Heer. 
Phyllites  arctica,  n.  sp 


Distribution  in  Alaska. 
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*  From  Topanica  beds  of  Norton  Sound  (of.  Dall  and  Harris,  Bull.  U.  S.  Geol.  Surv.,  No.  84,  p.  246). 
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EXPLANATION    OF   THE   TABLE. 

A  few  words  as  to  the  mauiier  in  which  the  table  was  compiled  may 
be  of  assistance  iu  understanding  its  scope.  I  have  given  in  the  first 
ten  cohimns  the  distribution  of  the  fossil  plants  in  Alaska  itself.  These 
columns  also  show  the  plants  that  are  confined  in  their  distribution  to 
Alaska  so  far  as  now  known.  The  remainder  of  the  table  is  devoted 
to  those  having  a  distribution  outside  of  Alaska,  with  the  exception  of 
those  from  Cape  Lisburn.  As  those  belong  clearly  to  a  much  older 
horizon  (Neocomian)  about  which  there  is  little  or  no  doubt,  it  has 
been  thought  unnecessary  to  increase  the  size  of  the  table  so  as  to 
show  them.* 

The  next  eight  columns  are  devoted  to  the  distribution  of  the  Tertiary 
plants  of  Alaska  in  the  United  States  and  British  Columbia.  I  have 
then  selected  a  number  of  typical  localities  in  diflferent  parts  of  the 
world  at  which  places  an  abundant  upper  Tertiary  flora  is  developed,  such 
as  Disco  Island  and  Atanekerdluk,  Greenland,  Spitzbergen,  Sachalin, 
Sinigalia,  (Eningen,  etc.  The  last  three  columns  are  reserved  for  Olig- 
ocene,  Miocene,  and  Pliocene,  when  the  species  under  discussion  is  not 
found  in  any  of  the  selected  typical  localities,  yet  occurs  in  these  hori- 
zons in  other  localities. 

DISCUSSION   OF   THE   TABLE. 

The  fossil  flora  of  Alaska  as  presented  in  this  paper  embraces  115 
forms.  Of  this  number  1  is  regarded  as  extra-limital  and  3  are  inter- 
glacial,  being  found  also  living  about  the  Muir  Glacier.  Of  the  111 
forms  remaining  no  less  than  46  are  peculiar  to  Alaska,  leaving  64 
forms  having  an  outside  distribution.  On  removing  the  9  species 
found  at  Cape  Lisburn  about  which,  as  pointed  out* above,  there  is  little 
question  of  age,  we  have  remaining  only  55  species  or  a  Httle  less  than 
50  per  cent  upon  which  to  depend  for  the  determination  of  the  bearing 
of  the  plants  on  the  question  of  age. 

An  examination  of  the  table  yields  the  following  numerical  results: 
The  Laramie  has  3  species,  of  which  1  is  doubtful;  the  Post  Laramie 
beds  of  Colorado  10  species;  the  Livingston  beds  of  Montana  6  species; 
the  Fort  Union  beds  16  species,  of  which  1  is  doubtful;  the  Green  Eiver 
Group  9  species,  of  which  3  are  in  doubt;  the  Mackenzie  River  11 
species;  British  Columbia  has  7  species  in  the  Miocene  and  4  in  the 
Laramie,  with  2  common  to  both;  California,  represented  by  the  aurif- 
erous gravels  and  allied  formations,  has  17  species,  of  which  3  are  in 
doubt;  the  Eocene  (Alum  Bay,  etc.)  6  species;  the  Greenland  Miocene, 
as  represented  at  Disco  Island,  Atanekerdluk,  etc.,  has  29  species; 
the  Miocene  of  Spitzbergen  20  species;  the  island  of  Sachalin  (Siberia) 
23  species;  Sinigalia  (Italy)  12  species;  the  so-called  Baltic  Miocene 


*  The  Cape  Lisburn  plants  will  be  treated  by  Prof.  Lester  F.  Ward  in  his  forth- 
coming paper  on  the  correlation  of  the  fossil  plants  of  the  Lower  Cretaceous. 
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13  species;  (Eningen  20  species;  Oligocene  11  species;  Miocene  33 
species;  Pliocene  15  species. 

By  combining  a  number  of  the  above  localities  which  may  be  legiti- 
mately taken  together  we  have  still  more  impressive  results.  Thus  by 
the  combining  of  the  Post  Laramie  beds  of  Colorado  with  the  Livings- 
ton beds  of  Montana,  we  have  13  species  common  to  Alaska.  The 
union  of  the  Mackenzie  River  and  Port  Union  deposits  gives  21  species 
common  to  Alaska,  while  Greenland,  Spitzbergen,  and  Sachalin  have 
no  less  than  39  species  out  of  the  55  species  from  Alaska.  This  last 
result  shows,  if  we  are  to  place  any  dependence  in  fossil  plants,  that 
the  floras  of  Alaska,  Greenland,  Spitzbergen,  and  the  island  of  Sachalin 
are  so  closely  related  as  to  lead  to  the  unavoidable  conclusion  that  they 
grew  under  similar  conditions  and  were  synchronously  deposited.  The 
localities  ennmerated  show  that  the  circumpolar  flora  at  that  time  was 
practically  similar  and  continuous. 

The  coal-bearing  beds  of  southeastern  Alaska,  to  which  Dall  has 
given  the  name  of  the  Kenai  group,  are  perhaps  best  exhibited  on  the 
shores  of  Kachekmak  Bay,  Kenai  Peninsula,  and  Cook  Inlet.  They 
appear,  however,  to  be  widely  spread  over  British  Columbia  and  over 
the  coast  of  Alaska  and  its  neighboring  islands.  According  to  Dall* 
the  sequence  of  the  rocks  when  undisturbed  appears  to  be  in  descend- 
ing order,  as  follows: 

1.  Soil  and  Pleistocene  beds. 

2.  Brown  Miocene  sandstone,  with  marine  shells,  cetacean  bones,  and  water- worn, 
teredo-bored  fossil  wood.     (Astoria  gronp,  Nnlato  sandstones,  Orepidula  bed.) 

3.  Beds  of  conglomerate,  brown  and  iron-stained,  alternating  with  gravelly  and 
sandy  layers,  the  liner  beds  containing  fossil  leaves  of  Sequoia  and  other  vegetable 
remains.     (Kenai  gronp,  Unga  beds.) 

4.  BInish  sandy  slates  and  shales  with  a  rich  Miocene  plant  flora,  interstratiiied 
with  beds  of  indurated  gravel,  fossil  wood,  andlignitic  coal.     (Kenai  group.) 

5.  Metamorphic  quartzites  and  slaty  rocks,  illustrating  the  geologic  series  prob- 
ably from  the  Jurassic  to  the  Upper  Cretaceous,  with  perhaps  part  of  the  Lower 
Eocene.    (Chico-Tejon.) 

6.  Granit-e  and  syenite  in  massive  beds,  usually  without  mica  and  apparently  in 
most  instances  forming  the  '^backbone"  of  the  mountain  ridges  or  islands,  but 
occasionally  occurring  in  intrusive  masses.     (Shumagin  granite.) 

The  geological  age  of  these  coal-bearing  rocks,  from  which  most  of 
the  plants  enumerated  in  this  paper  came,  has  usually  been  regarded 
as  Miocene.  Heer,  who  worked  up  the  first  considerable  collection  of 
plants,  referred  them  unhesitatingly  to  this  horizon,  and  regarded 
them  as  the  equivalent  of  the  Miocene  beds  of  Greenland,  Spitzbergen, 
the  Braunkohl  of  East  Prussia,  and  the  lower  Molasse  of  Switzerland. 
Lesquereux  and  at  first  Newberry  do  not  appear  to  have  seriously 
questioned  their  Miocene  age.  Of  the  73  species  enumerated  by 
Lesquereux  in  his  latest  publication  on  Alaskan  plants,  21  are  found 
in  Greenland  and  Spitzbergen  and  31  in  the  Miocene  of  other  parts  of 
the  world.    These  considerations  shorw,  as  already  pointed  out  under 


'  Bull.  U.  8.  Geol.  Survey,  No.  85,  p.  233. 
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the  discussion  of  the  table,  that  the  fossil  flora  of  Alaska  is  inseparably 
connected  with  that  of  the  Disco  Island  and  Atanekerdluk  beds 
of  Greenland  and  the  so-called  Arctic  Miocene  of  Spitzbergen  and 
Sachalin.  Whatever  is  decided,  concerning  them  must  apply  with 
equal  force  to  Alaska. 

Mr.  J.  Starkie  Gardner  appears  to  have  been  the  first  to  question  the 
Miocene  age  of  the  Greenland  beds,*  or  rather  of  the  Arctic  floras  in 
general.  The  sequence  of  British  Eocene  floras  is  almost  unbroken, 
and  in  studying  them  and  their  relations  to  the  Miocene  flora  he  was 
lead  to  important  conclusions.    He  says: 

There  is  no  great  break  iu  passing  from  one  to  the  other  (Eocene  to  Miocene)  when  • 
we  compare  them  over  many  latitudes,  and  but  little  change  beyond  that  brought 
about  by  altered  temperature  or  migration.  But  if  Tertiary  floras  of  different  ages 
are  met  with  in  one  area,  great  changes  on  the  contrary  are  seen,  and  these  are 
mainly  due  to  progressive  modifications  in  climate  and  to  altered  distribution  of 
land.  Iippreceptibly,  too,  the  tropical  members  of  the  flora  disappeared ;  that  is  to 
say,  they  migrated,  for  most  of  their  types,  I  think,  actually  survive  at  the  present 
day,  many  but  slightly  altered.  Then  the  subtropical  members  decreased,  and  the 
temperate  forms,  never  quite  absent  even  in  the  Middle  Eocenes,  preponderated. 
As  decreasing  temperature  drove  the  tropical  forms  south,  the  more  northern  must 
have  pressed  more  closely  upon  them.  The  Northern  Eocene,  or  the  temperate  floras 
of  that  period,  must  have  pushed,  from  their  home  in  the  far  north,  more  and  more 
south  as  climatea  chilled,  and  at  last,  in  the  Miocene  time,  occupied  our  latitudes. 
The  relative  preponderence  of  these  elements,  I  believe,  will  assist  in  determining 
the  age  of  Tertiary  deposits  in  Europe  more  than  any  minute  comparisons  of  species. 
Thus  it  is  useless  to  seek  in  the  Arctic  regions  for  Eocene  floras,  as  we  know  them 
in  our  latitudes,  for  during  the  Tertiary  period  the  climatic  conditions  of  the  earth 
did  not  permit  their  growth  there.  Arctic  floras  of  temperate,  and  therefore  Mio- 
cene, aspect  are  in  all  probability  of  Eocene  age.  and  what  has  been  recognized  as  a 
newer  or  Miocene  facies  is  due  to  their  having  been  first  studied  in  Europe  in  lati- 
tudes which  only  became  fitted  for  them  in  Miocene  times. 

This  change  of  view  as  to  the  age  of  the  so-called  Arctic  Miocene,  as 
proposed  by  Gardner,  has  already  received  considerable  confirmation 
from  American  paleobotanists,  and  while  it  can  hardly  be  regarded  as 
settled,  it  may  be  accepted  as  extremely  probable. 

Dr.  J.  S.  Newberry,  in  one  of  his  latest  publications,  said:+ 

I  called  the  Fort  Union  Group  Miocene  because  I  identified  it  with  the  plant- 
bearing  beds  of  Mackenzie  River,  Disco  Island,  Greenland,  etc.,  of  which  the  flora 
had  been  studied  by  Prof.  Oswald  Heer  and  was  by  him  called  Miocene.  This  flora, 
to  which  I  shall  again  refer,  has  since  been  shown  by  Mr.  J.  Starkie  Gardner  to  be 
Eocene.  The  Fort  Union  flora  has  many  species  in  common  with  the  Eocene  beds  of 
the  Island  of  Mull,  Bonrenemouth,  etc.,  and  holds  undoubtedly  the  same  position. 

On  this  same  point  Sir  William  Dawson  saysrf 

I  have,  also,  while  writing  out  the  above  notes  for  publication,  received  the  paper 
of  the  same  author  (Gardner)  on  the  Eocene  beds  of  Ardtnn,  in  Mull,  and  am  fully 
confirmed  thereby  in  the  opinion  derived  from  thf5  papers  of  the  Duke  of  Argyll  and 
the  late  Prof.  E.  Forbes  that  the  Mull  beds  very  closely  correspond  in  age  with  the 


•  British  Bncene  Flora,  Part  i,  1879,  p.  8. 

f  Trans.  N.  T.  Acad.  Sci.  vol.  ix,  p.  1  of  reprint. 

t  Trans.  Roy.  feoc.  Canada,  1887,  p.  SB. 
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Laramie.  The  Filicitee  Hebridica  of  H^i^mfs  our  Onoclea  senHMlia.  The  species  of 
Ginkgo,  Torus j  Sequoia,  aaA  Ghfptosirohus  correspond,  aad  we  have  now  probably 
foand  a  Podocar^w9^  ss  noted  above.  The  Plataniiea  Hebridica  is  very  near  to  onr 
gi'eat  Plaimms  nobili8.  Corylua  MacQuarrii  is  common  to  both  formations,  as  well  as 
Pmptlf^is  aretica  and  P.  Richardaonif  while  many  of  the  other  exogens  are  generically 
the  same,  and  very  closely  allied.  These  Ardton  beds  are  regarded  by  Mr.  Gard« 
ner  as  Lower  Eocene,  or  a  little  older  than  the  Gelindeu  series  of  Saporta,  and  nearly 
of  the  same  age  with  the  so-called  Miocene  of  Atanekerdluk,  in  Greenland.  Dr.  G. 
Dawson  and  the  writer  have,  ever  since  1875,  maintained  the  Lower  Eocene  ago  of 
our  L<iramie,  and  of  the  Fort  Union  group  of  the  Northwestern  United  States,  and 
the  identity  of  their  flora  with  that  of  Mackenzie  River  and  the  upper  beds  of 
Greenland,  and  it  is  very  satisfactory  to  And  that  Mr.  Gardner  has  independently 
arrived  at  similar  conclusions  with  respect  to  the  Eocene  of  Great  Britain. 

Dr.  Dall  is  rather  more  cautious  in  adopting  the  Eocene  age  of  these 
beds.    He  says  :• 

I  have  already  pointed  out  the  probability  that,  if  Miocene  at  all,  the  leaf  beds 
of  Greenland  referred  to  would  be  synchronous  with  that  geological  epoch  during 
which  the  old  Miocene  warm-water  invertebrate  fauna  of  the  Atlantic  coast  pene- 
trated as  far  north  as  New  Jersey.  Since  that  time  it  is  highly  improbable  that  any 
temperate  conditions,  such  ns  the  flora  would  indicate  for  the  Atane  period,  have 
obtained  in  the  latitude  of  Greenland.  In  other  words,  the  Greenland  beds  are  not 
later  than  the  old  Miocene,  though  this  does  not  preclude  a  reference  of  them  to  an 
older  horizon  than  the  Miocene,  for  during  the  Eocene  also  the  conditions  in  the 
extreme  north  might  have  been  favorable  to  such  a  flora. 

In  Alaska,  at  Cooks  Inlet,  at  Unga  Island,  at  Sitka,  and  at  Nulato,  in  tht^  Yukon 
Valley,  we  find  the  leaf  becls  of  the  Kenai  group  immediately  and  conformably  over- 
lain by  marine  beds  containing  fossil  shells,  which  are  conmum  to  the  Miocene  of 
Astoria,  Oregon,  and  to  middle  and  southern  California. 

It  is  then  certain  that  the  Kenai  leaf  beds  immediately  preceded  and  their  depo- 
sition terminated  with  the  depression  (probably  moderate  in  vertical  range),  which 
enabled  the  marine  Miocene  fauna  to  spread  over  part  of  the  antecedently  dry  land. 
Further  researches  along  the  Alaskan  coast  will  doubtless  enable  us  to  determine 
whether  the  leaf  beds  tliemsolves  are  underlain  by  marine  Eocene  beds  or  not.  We 
know  that  the  AuccUa  beds  underlie  the  Kenai  scries,  but  whether  there  are  any 
beds  representing  the  niiirine  phase  of  the  Eocene  Ixitwecn  them  is  yet  uncertain, 
though  very  probable. 

What  may  be  ccmsidercd  as  reasonably  certain  is  that  the  period  during  which 
in  the  Arctic  regions  the  hist  temperate  flora  flourished  was  in  a  general  way  the 
same  for  all  parts  of  tli««  Arctic.  It  would  seem  highly  improbable  that  a  temperate 
climate  should  exist  in  the  Spitzbergen  and  not  at  the  same  time  in  Greenland  and 
Alaska,  or  vice  versa.  If  Alanka  was  covered  by  the  sea  at  this  time,  we  should 
find  a  temperate  marine  fauna;  if  it  was  dry  land,  a  temperate  flora;  and  so  with  the 
other  Arctic  localities;  and  these  indications  should,  itw^mld  seem,  represent  an 
identical  and  synchronic  phase  of  geological  history  in  the  Arctic  regions. 

The  distribution  and  character  of  this  group  have  been  somewhat  fully  discussed 
because,  up  to  very  recently,  authorities  were  practically  unanimous  in  referring  it 
to  the  Miocene,  a  view  which  can  yet  he  said  ta  be  definitely  refuted.  But  when  we 
consider  how  the  Eocene  Astc»ria  bed  is  immediately  and  conformably  overlain  at 
Astoria  by  shales  and  sandrttones,  and  that  the  latter  cfnnformably  and  immediately 
in  like  manner  overlies  the  Kmai  group,  it  raufft  bo  nmc'eded  that  the  view  that  the 
latter  is  probably  of  Eocene  age  d<»cM  not  appear  unrerrsonahle. 

*  Hull.  V.  S.  Gpol.  Survey.  No.  R.5.  p.  251. 
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Following  out  the  argument  suggested  by  Newberry  and  Dawson, 
that  is,  the  relation  existing  between  the  plants  of  Alaska  and  Mac- 
kenzie River,  and  these  in  turn  with  the  Canadian  Laramie  and  the 
Fort  Union  group,  we  have  important  confirmatory  evidence.  The 
flora  of  the  Mackenzie  River  beds,  as  worked  out  by  Heer,*  Schroeter,t 
and  Dawson,  X  ii^w  numbers  30  species,  and  of  these  no  less  than 
12,  or  40  per  cent,  are  found  in  Alaska.  The  12  species  common  to 
Alaska  are  not  rare  or  poorly  defined  in  the  Alaskan  flora,  but  are  in 
the  main  well  marked  and  readily  determinable  forms,  most  of  which 
are  very  abundant  in  individuals,  as  for  example  Sequoia  Langsdorjii, 
Tdxodium  distichum  miocenum^  Glyptostrobus  Europceus  or  Ungeriy 
Corylus  MacQuarrii,  Populus  arctica^  etc.  A  single  species,  Pteris 
Siikensis^  is  confined  to  these  two  localities,  and  a  number  of  other 
species,  though  known  by  diflferent  names,  are  closely  allied,  if  not 
identical.  There  can  be,  therefore,  little  doubt  as  to  the  close  rela- 
tionship between  the  Alaskan  and  the  Mackenzie  River  deposits. 

The  Mackenzie  River  flora,  as  already  suggested,  is  in  like  manner 
closely  related  with  the  Canadian  Upper  Laramie,  or  Fort  Union 
group,  as  it  is  called  in  the  United  States,  about  30  per  cent  of  the 
Mackenzie  species  being  common  to  the  two. 

On  turning  to  the  table  we  find  thafc  16  of  the  55  Alaskan  species 
are  found  in  the  Fort  Union  of  the  United  States.  By  combining  the 
species  common  to  the  Mackenzie  River,  Canadian  Upper  Laramie,  and 
Fort  Union,  we  have  22  or  23  of  these  species  also  fbund  in  the 
Alaskan  beds. 

Without  going  further  into  the  subject,  which  indeed  the  present 
state  of  our  knowledge  will  hardly  warrant,  it  is  safe  to  say  with  Sir 
William  Dawson  that  "  There  can  scarcely  be  any  doubt  that  the  flora 
of  the  Upper  Laramie,  of  the  Atanekerdluk  series  in  Greenland,  and 
of  the  Spitzbergen  and  Alaskan  Tertiaries  corresponds  with  the 
Eocene  of  Europe,  and  is  also  identical  with  Fort  Union  flora  of  the 
Missouri  region,  formerly  regarded  as  Miocene." 

KXPLANATION   OF   PlaTE    IX. 

Fig.  1.  Salix  Tuiuuta,  n.  sp 

Fig.  2.  PaUiinis  Colombi,  Heer 

Fig.  3.  Acer  trilobatuin  productiiin,  (Al.  Br. )  Heer 

Fig.  4.  Cory lii8  MacQiiarrii,  (Forbes)  Heer 

Fig.  5.  Jiiglaus  Townsendi,  n.  sp 

Fig.  6.  Rhns  frigida,  n.  sp 

Fig.  7.  Fraxiniis  HerendeeneiisiM,  n.  sp 

Figs.  8, 9.  Zizyphus  Towusendi,  n.  sp 

Figs.  10, 11.  Phyllites  arctica,  ii.  sp 


*  Fl.  Foss.  Arct.  Vol.  vi.  1  Abth.,  3d  Nr.  Beitriige  znr  Miocene  Fl.  v.  Nord-Canada. 
t  Op,  cit.  Vol.  VI.  1  Abth.,  4th  Nr.  Untersuchimg  ii.  foss.  Hiilzer  d.  Arct.  zone. 
X  Trans.  Roy.  Soc.  Canada.     1889.     Fossil  plants  from  Mackenzie  and  Bow  rivers. 
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Fossil  Plants  from  Herendeen  Bay,  Alaska. 
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DIAGNOSES  OF  NEW  NORTH  AMERICAN  MAMMALS. 


By  Frederick  W.  True, 

Curator  of  the  Department  of  MarnmaU. 


In  connection  with  certain  studies  of  North  American  mammals 
which  I  have  recently  undertaken,  I  find  it  desirable  to  separate  out  a  few 
forms  under  new  names.  A  mole  from  Fort  Klamath,  Oregon,  presents 
certain  cranial  and  dental  differences  from  described  species  which  seem 
to  me  worthy  of  recognition,  and  I  regard  it  necessary  to  place  Brew- 
er's mole  in  a  new  genus.  I  desire  in  addition  to  publish  diagnoses  of 
an  undescribed  race  ofAbert's  squirrel,  a  new  lemming,  and  a  lemming- 
like mouse,  representing  a  new  genus. 

SCIURUS  ABERTI  CONCOLOR,  uew  subspecies. 

Similar  to  S.  abertiy  but  with  no  rufous  area  on  the  back,  all  the  upper 
snrfaces  being  gray  throughout.  Tail  alike  on  both  sides;  the  hair 
annulated  with  gray  and  white  proximally,  with  a  rather  broad  subter- 
minal  black  ring  and  pure  white  tips.  Ears  gray  within  j  externally 
gray  and  rufous,  as  in  the  typical  form  of  S,  aberti;  furnished  with 
long  terminal  pencils,  which  are  black,  more  or  less  mixed  with  gray 
and  rufous.  Under  surfaces  of  body  and  limbs  pure  white;  the  hairs, 
however,  gray  in  the  basil  third,  except  on  the  under  side  of  the  front 
legs,  where  they  are  white  to  the  base.    Backs  of  feet  gray;  toes  white. 

Dimensions  (from  the  dry  skin;  type). — Head  and  body,  280  mm.; 
tail  vertebrae,  215  mm.;  ear  from  the  occiput  (without  pencil),  22  mm.; 
hind  foot  (without  claw),  61  mm. 

T]/p€. — ^No.  fHsM  U.S.  L.M,  female,  Lovelaud,  Larimer  County, 
CoK    Collected  by  William  S.  Smith. 

A  male  from  the  same  locality  is  melanistic.  All  the  melanistic  spec- 
imens of  Abert/s  squirrel  in  the  study  collection  of  the  National  Museum 
are  from  Colorado. 

The  variety  above  described  shows  a  remarkable  resemblance  to 
Sciurus  fossory  but  the  latter  is  without  ear- tufts. 

Proceedings  National  Museam,  Vol.  XVII— No.  999. 
[Advance  sheets  of  this  paper  were  piiblishod  April  26,  1891.] 
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SCAPANU8  DILATUS,  new  species. 

Exterior  unknown. 

Dental  formula. — 1.  J,  C.  ^,  PM.  f,  M.  J-.  Penultimate  premolar  with 
a  posterior  cusp. 

Size  of  skull  moderate.  Maxillary  above  the  first  molar  broad  (equal 
in  breadth  to  the  interparietal  bone),  with  a  strong  ridge  8ei)arated  from 
the  root  of  the  zygoma  by  an  emargination.  Antero-external  angles 
of  the  interparietal  not  rounded  off.  Angular  process  of  the  mandible 
narrow,  strongly  uncinate. 

Dimensions  of  skull  (type). — Greatest  length,  34  mm.;  basilar  length 
(Hensel),  28.5  mm.;  greatest  breadth  across  maxillse,  10.5;  greatest 
zygomatic  breadth,  14  mm.;  length  of  tooth-row,  15  mm.;  length  of 
parietals,  11.1  mm.;  breadth  of  interparietal,  10.5  mm. 

Type,—^o  128G,  Merriam  Collection,  Fort  Klamath,  Oreg.  (Skele- 
ton.)    (Collected  by  Capt.  0.  E.  Bendire. 

P  A  R  A  s  c  A  I.  o  p  s ,  new  genus. 

Premolars,  {.  Molars  with  a  trilobed  internal  basal  projection 
extending  across  the  bases  of  both  externals  cusps.  Tympanic  bullae 
incomplete  and  annular.  Pelvis  with  no  osseous  bridges  opposite  or 
posterior  to  the  acetabulum,  connecting  the  sacral  vertebrae  with  the 
pelvis.  Extremity  of  the  spinous  processes  of  the  sacral  vertebrae 
connected  by  a  continuous  band  of  bone,  but  the  intervals  between  the 
spines  themselves  not  filled  in  with  bone. 

Tail  hairy.     General  color  black. 

Type, — Scalops  hreweri^  Bachman. 

MYODES  MGRIPES,  iio>v  siiecies. 

Upper  surfaces  nearly  uniform  cinnamon-gray,  without  bands  or 
spots.  Sides,  including  the  lower  part  of  the  cheeks  and  neck,  clear 
tawny  brown.  Under  surfaces  paler  tawny,  which  tint  is  gradually 
merged  into  the  stronger  color  of  the  sides.  Nose  black.  Fore  feet 
black  above,  tawny  below.  Hind  feet  black  both  above  and  below. 
Tail  bicolored,  black  above,  pale  tawny  below. 

Dimensions  (from  dry  skin;  type).— Head  and  body,  130  mm.;  tail 
vertebrae,  13  mm.;  hind  foot  (without  claw),  17.5  mm. 

Type.— No.  59152,  U.  S.  N.  M.,  male,  St.  George's  Island,  Alaska. 
Collected  by  Charles  H.  Townsend,  August  18. 

M  1  c  T  o  M  Y  s ,  new  genus. 

General  appearance  that  of  Synaptomys.  p]ars  moderate.  Tail 
short,  hairy.  Thumb  with  a  strap-shaped  nail,  as  in  Myodes.  Mammae, 
4  pairs. 

Skull  similar  to  that  of  Synaptomys.  Incisors  obliquely  beveled  and 
broadly  grooved  on  the  bevel.     Molars  rootless.     Upper  molars  as  in 
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« 

Synaptomys.    Lower    molars   resembling   those  of  Fhenacomya    and 
SynaptomySj  but  with  the  external  border  of  enamel  merely  crenulate, 
with  no  external  reentrant  angles,  or  triangles  of  dentine,  except  in 
the  middle  of  the  last  tooth,  where  there  is  a  short  indentation. 
Type. — M.  innuitus,  as  below. 

MICTOMYS  INNUITUS,  new  species. 

Size  moderate.  Ears  well  developed,  rounded,  about  as  long  as  the 
fur  immediately  in  front  of  their  base.  Five  tubercles  on  the  hind 
feet;  soles  hairy.  Claws  well  developed,  compressed.  Upper  surfaces 
grayish  brown,  as  in  Synaptomys.  Under  surfaces  gray.  Face  pale 
brown.  Lips,  end  of  nose,  and  chin,  white.  Feet  pale  brown.  Tail 
bicolored,  pale  brown  above,  white  below.  Ears  clothed  with  rather 
long  and  sparse  brown  hairs. 

Dimensions  (from  alcoholic  specimen ;  type). — Head  and  body,  88  mm. ; 
tail  vertebrae,  15  mm. ;  terminal  pencil,  5  mm. ;  ear,  from  base  of  orifice, 
9.5  mm.;  hind  foot  (without  claw),  15  mm. 

Type. — Xo.  14838,  U.  S.  X.  M.,  nursing  female.  Fort  Chimo,  Ungava, 
Labrador.    Collected  by  L.  M.  Turner;  spring,  1884. 
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DESOEIPTIONS  OF  NEW  SPECIES  OF  STARFISHES  AKD 
OPHIURANS,  WITH  A  REVISION  OF  CERTAIN  SPECIES 
FORMERLY  DESCRIBED;  MOSTLY  FROM  THE  COLLEC. 
TIONS  MADE  BY  THE  UNITED  STATES  COMMISSION  OF 
FISH  AND  FISHERIES. 


By  A.  E.  Vebbill. 


In  the  following  list  the  serial  arrangement  adopted  by  Sladen  in 
the  Voyage  of  the  Challenger  has  been  foUcrwed  pretty  closely,  partly 
a8  a  matter  of  convenience,  but  also  because  it  probably  represents, 
in  most  cases,  the  real  aflBnities  of  the  genera  more  nearly  than  any 
other  published  classification.  I  am  not  prepared,  however,  to  adopt 
all  the  families  and  subfamilies  proposed  by  him. 

ASTERIOIDEA. 

Family  Arohasterid^,  ( Viguier,  1878) emended,  Sladen. 

Benthopectinin^,  new  subfamily. 

Disk  small;  rays  elongated,  angular.  Marginal  plates  large,  spinif- 
erous;  an  odd  one,  above  and  below,  in  the  interradial  angles.  Dorsal 
surface  covered  with  simple  flattened  plates  usually  bearing  few  spines  5 
no  paxillae.  Papulae  simple,  arranged  on  the  baso-median  part  of  the 
rays  and  on  the  adjacent  parts  of  the  disk.  Adambulacral  plates,  with 
a  salient  inner  angle  bearing  spines.  Pectinate  pedicellariaa  are  some- 
times present.    No  superambulacral  plates.    Dorsal  pore  very  evident. 

BENTHOPECTEN  SPINOSUS.  Verrill. 

Benthopecien  apinoaua,  Verrill,  American  Journal  of  Science,  xxviii,  p.  218, 

1884. 
Pararohaster  temiaquamaiuSf  var.  occidentaliSf  Sladen,  Voyage  of  the  Challenger, 

XXX,  p.  10, 1889. 
Pararchaster  armatuSj  Sladen,  op.  cit.,  p.  19,  pi.  1,  figs  5,  6;  pi.  4,  figs  5,  6,  1889. 

A  comparison  of  a  large  series  of  this  species,  of  various  sizes  from 
those  that  are  15  mm.  up  to  large  ones  260  mm.  in  diameter,  shows  that 
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the  two  forms  described  by  Sladen  from  off  the  American  coast  are 
probably  both  identical  with  that  described  by  me. 

This  species  varies  considerably  in  several  details  of  its  stractnre, 
according  to  its  age.  None  of  Sladen's  specimens  were  full  grown 
(largest  size  given  is  74  mm.  in  diameter).  Moreover  there  is  often 
considerable  variation  in  specimens  of  the  same  size  and  from  the  same 
locality,  in  the  size  of  the  disk,  number,  size,  and  arrangement  of  the 
spires  on  the  marginal  plates,  etc.  Some  few  examples  have  the  disk 
at  least  one- third  broader  than  others  having  the  same  length  of  rays^ 
and  such  specimens  natarally  have  large  inferior  interradial  areas, 
with  the  plates  more  numerous  than  usual,  as  mtoy  as  twenty  to  twenty- 
five  being  present  in  some  cases.  The  papulae  often  extend  out  on  the 
rays, in  large  examples,  as  far  as  the  fifth  pair  of  marginal  plates;  they 
cease  sooner  in  the  median  line  than  to  either  side  of  it.  They  are  often 
present  on  the  central  area  of  the  disk,  among  the  large  primary  spines. 
Theactinal  and  adambulacral  spines  on  the  largest  specimens  are  more 
numerous  and  longer  than  Sladen's  descriptions  indicate,  but  the  half  • 
grown  specimens  agree  well  with  his  examples,  In  most  respects. 

The  pectinate  pedicellariae  described  by  Sladen  as  characteristic  of 
P.  armatus  are  commonly  lacking  entirely  on  our  specimens,  or  exist 
only  in  very  small  numbers.  The  dorsal  plates  of  the  rays  are  rounded 
and  ovat^,  unequal,  and  most  commonly  isolated  in  the  integument. 
They  usually  bear  only  a  single,  small,  slender,  acute  spine,  rarely  two. 
The  large  disk-spines  are  variable  in  number  and  length,  but  they  are 
always  restricted  to  the  (central  area  of  the  disk,  and  the  largest  are 
borne  on  the  primary  i)lates.  The  large  single  spines  on  the  odd  inter- 
radial marginal  plates  are  usually  long,  tapered,  acute,  and  distinctly 
larger  and  longer  than  those  on  the  disk.  The  lower  marginal  plates 
generally  bear,  in  large  specimens,  one  large,  primary,  acute  spine,  and 
one  or  two,  rarely  three,  secondary  ones  below  it,  besides  several  small, 
slender,  divergent,  rough  spinelets  scattered  around  their  bases.  The 
adambulacral  plates,  in  such  specimens,  generally  have  two  or  three  long, 
slender,  rough  spines  on  the  actinal  side,  besides  several  small,  slender, 
spinelets  on  the  outer  margin ;  the  angular  and  salient  inner  margin 
usually  bears  about  seven  slender  spines  in  a  V'S^siP^^i  group. 

I  have  seen  a  few  regular  four-rayed  specimens,  and  also  one  i)ecul- 
iar  monstrosity,  in  which  a  small  supplementary  ray  buds  out  from  the 
side  of  the  regular  ray,  near  the  base.  This  species  occurred  at  many 
stations  in  721  to  2021  fathoms. 

PONTASTERIN^,  new  Subfamily. 

Bays  long;  disk  of  moderate  size.  Papulae  arranged  in  a  group  at 
the  base  of  each  ray,  and  sometimes  on  the  disk.  Dorsal  surface  cov- 
ered with  spinopaxillae  and  protopaxilLne.  Marginal  plates  all  paired, 
usually  spiniferous.    Pedicellari*  often  present,  mostly  compound,  two 
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to  four-valved,   or  pectinate.     Superambulacral   plates   are  lackii:;^». 
Fascioles  riuljnieiitary  or  lacking. 

PONTASTER  HEBITUS,  8  1 »  d  e  n  . 

Pontaster  hehitua,  SlaDen,  Voyage  of  the  Challenger,  xxx,  p.  33,  pi,  8,  figs.  1,  2; 

pi.  12,  figs.  1,  2,  1889. 
ArchasterienuispinuHj  Verrill,  Proc.  U.  S.  Nat.  Mua.,  ii,  p.  203, 1879;  Rep.  .Com'r 

of  Fish  and  Fisheries,  xi  [for  1883],  p.  543,  pi.  13,  fig.  38,  1885  (probably  not 

of  Diiben  and  Koren). 

In  my  former  papers  I  considered  this  species  identical  with  P. 
tenuispinus  of  northern  Europe,  but  Mr.  Sladen  describes  it  as  distinct. 
The  two  forms  are  certainly  very  closely  related,  but,  as  I  have  not  had 
the  European  species  for  comparison,  I  follow  his  decision. 

Our  specimens^  however,  iii  many  cases,  approach  nearer  to  the  Eu- 
ropean form  than  does  the  type  of  P.  hebitusy  as  described  by  Sladen ; 
for  in  our  series  the  marginal  and  adambulacral  spines  are  often  mostly 
long  and  acuto  (not  truncate  as  described)  and  the  disk  is  often  as  large 
as  in  P.  tenuispinus.  But  the  pedicellarife,  characteristic  of  the  latter, 
seem  to  be  absent  in  the  American  form. 

Most  of  the  specimens  have  been  taken  by  the  Gloucester,  Mass., 
fishermen  from  the  fishing  banks  off  Nova  Scotia  and  Newfoundland, 
in  128  to  250  fathoms. 

PONTASTER  FORCIPATUS,  Sladen. 

Pontaster  forcipatusj  Sladkn,  Voyage  of  the  Challenger,  xxx,  p.  43,  pi.  8,  figs.  3, 

4;  pi.  12,  figs.  3,  4,  1889. 
Archaster  lenuiapinuSf  Verrill  (part),  op.  cit.^  xi,  p,  543, 1885  (not  Dub.  and  Koren). 

This  species  was  also  included  by  me,  in  some  of  my  former  articles, 
nnder  the  name  of  Archattter  tenuiftpinvs,  of  which  it  was  at  first  sup 
posed  to  be  a  vjiriety. 

It  is  easily  distinguished  from  P.  liebitus  by  the  presence  of  only  a 
single  large  spine  on  the  actinal  surface  of  the  adambuhicral  plates. 
The  peculiar  four-valved  to  six-valvexl  pedicellarije  are  usually  present 
in  considerable  numbers  on  the  ventral  surfaces;  sometimes,  on  the  dis- 
tal part  of  the  ray,  pedicelled,  three-valved  ones  occur.  The  central 
spine  of  the  dorsal  plates  is  larger  and  longer  than  in  P.  hehitnsj  and  so 
are  the  marginal  spines  of  both  series.  The  papular  areas  are  smaller, 
more  rounded,  and  have  but  few  pores.  This  species  was  taken  at 
many  stations,  in  depths  ranging  from  956  to  1,390  fathoms. 

PONTASTER  SEPITUS,  Verrill. 
Archaster  aepiluSf  Vkhrill,  Anier.  Journ.  Science,  xxix,  p.  151,  Feb.,  1885. 

This  species  is  a  true  Pontaster,  It  is  very  distinct  from  both  the 
preceding,  and  is  easily  distinguished  by  the  relatively  larger,  broader, 
thicker,  and  more  convex  marginal  plates,  with  deeper  sutures  between 
them.  The  marginal  spines  are  more  conical,  with  enlarged  bases,  but 
not  80  long  as  in  the  last  species.    The  dorsal  spinopaxilte  and  para- 
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paxillsB  are  larger  than  in  either  of  our  other  species;  many  have  a 
slender  central  spine.  The  papular  areas  are  small,  rounded,  and  have 
few  large  pores.  The  genital  openings  are  far  apart,  about  opposite 
the  distal  third  of  the  first  pair  of  marginal  jjlates  and  close  to  them. 
The  upper  marginal  plates  of  the  first  pair  are  rounded  and  smaller 
than  those  that  follow  them,  but  the  corresponding  lower  ones  are  dis- 
tinctly larger  and  more  swollen  on  the  under  side  than  those  that  suc- 
ceed them.  There  is  only  one  large  stout  spine  on  the  actinal  side  of 
the  adambulacral  plates. 
This  occurred  in  368  to  858  fathoms. 

Subfamily  Plutonasterin-^,  S  1  a  d  e  n . 

DYTASTER  GRANDIS,  Verrill. 

Archaater  grandis,  Verrill,  Amer.  Jouru.  Science,  xxviii,  p.  218,  1884. 
Dytasier  madreporifevj  Sladen,  op.  dt.j  p.  70,  pi.  3,  figs.  3,  4j  pi.  32,  figs.  5,  6, 


This  species  is  clearly  identical  with  that  so  well  described  and 
figured  by  Sladen,  but  his  specimens  were  not  full  grown. 

Our  large  series  includes  all  sizes  from  the  young  10  mm.  in  diameter 
up  to  large  ones  260  mm.  in  diameter.  The  very  young  specimens  are 
widely  different  from  the  adults,  but  specimens  50  mm.  in  diameter 
have  the  general  charact/Crs  of  the  adults. 

This  species,  and  probably  others  of  the  genus,  have  well-developed 
superambulacral  plates,  which  would,  fierliaps,  indicate  special  affini- 
ties with  the  Astropectinida*  were  not  such  plates  present  in  several 
other  widely  different  genera. 

A  few  regular  four-rayed  examples  have  been  taken.  This  species 
was  taken  in  384  to  2,620  fathoms. 

PLUTONASTKR  AGASSIZII,  Verrill. 

Archaster  agasaiziij  Verrill,  Amer.  Journ.  Science,  xx,  p.  403,  1880. 
Plutonasier  Hgidus,  Sladen,  oj>.  cit.,  p.  91,  pi.  14,  figs.  3,  4;  pi.  15,  figs.  3,  4,  1889; 

also  var.  semiarmatay  op.  cit.,  p.  94. 
Plutonaater  hifrons  (part),  Sladen,  op.  cit.f  p.  88,  1889  (very  young  example). 

This  species  is  closely  allied  to  P.  hifrons  of  Europe  and  P.  interme- 
diu8  (Perrier  sp.)*  of  the  West  Indian  region.  It  varies  greatly'  in 
respect  to  the  armature  of  the  marginal  plates.  In  one  large  series 
there  are  among  the  adult  specimens  all  gradations  from  those  having 
no  marginal  spines  whatever  to  those  that  have  a  large  spine  on  nearly 
every  marginal  plate  of  both  series.  Therefore  it  is  useless  to  recog- 
nize varieties  based  on  this  character,  like  the  variety  seniiarmata  of 
Sladen. 


*Nouvelles  Archives  dii  Museum  d'Hist.  Nat.,  Ser.  2,  vol.  6,  p.  251,  pi.  vii,  figs.  1, 
2;  pi.  IV,  fig.  4,1884. 
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This  Species  lias  distinct  though  short  superambulacral  plates  at  the 
base  of  the  rays  and  within  the  margin  of  the  disk,  but  they  are  lack- 
ing in  the  distal  part  of  the  rays.  The  papulae  are  confined  to  a  star- 
shaped  area,  occupying  the  center  of  the  disk  and  the  basal  median 
part  of  the  rays. 

A  few  regular  six-rayed  specimens  were  taken  by  the  Albatross, 

The  young,  when  very  small,  differ  greatly  from  the  adults  in 
structure  and  appearance. 

This  is  one  of  the  most  abundant  of  the  deep-sea  starfishes  taken 
by  the  U.  S.  Fish  Commission,  as  well  as  one  of  the  most  beautiful. 

It  occurred  at  many  stations  in  182  to  1,594  fathoms. 

This  and  the  other  species  of  Flutonaster  would  be  included  in  the 
genus  Ooniopecten,  as  defined  by  Perrier,  but  as  his  first  species  (0. 
demonstrans)  appears  to  be  a  distinct  generic  type,  perhaps  allied  more 
nearly  to  Psilasier^  and  apparently  belonging  to  the  Astropectinidse,  his 
name  should  be  restricted  to  that  type. 

Subfamily  Psbudabchasterin^,  S  1  a  d  e  n . 

'  PSEUD ARCHA8TER  INTERMEDIU8,  S 1  a  d  e  n  . 

Pseudarchaster  intermediua,  Sladen,  Voyage  of  the  Challenger,  xxx,  p.  115,  pi.  19, 

figs.  3, 4;  pi.  42,  figs.  5,  6, 1889. 
ArchaMer  pareliif  Verrill,  Amer.  Jouru.  Science,  vii,  p.  500,  1874  (not  DUben  and 

Koren);  xxiii,  p.  140, 1882;  Rep.  U.  S.  Com'r  Fish  and  Fisheries,  xi,  p.  543, 

pi.  13,  fig.  37,  1885  (var.  with  narrow  rays). 

According  to  Sladen,  this  is  distinct  from  the  allied  European  parelih 
with  which  I  formerly  identified  it,  but  without  a  direct  comparison 
of  specimens. 

Our  numerous  specimens  show  considerable  variation,  especially  in 
the  size  of  the  marginal  plates  as  compared  with  the  breadth  of  the 
dorsal  area  of  the  rays.  In  some  examples  the  upper  marginal  plates 
are  so  broad  that  the  dorsal  area  is  much  reduced  in  breadth.  In 
others  the  marginal  plates  are  comparatively  narrow,  while  the  dorsal 
area  is  wider. 

These  differences  are  not  correlated  with  any  others  of  importance, 
so  that  they  can  hardly  be  taken  as  characteristic  of  permanent  vari- 
eties. 

The  papula  are  confined  to  the  central  part  of  the  disk  and  baso- 
median  part  of  the  rays. 

Distinct  fascicles  are  present  in  our  specimens  between  the  plates 
next  to  the  adambulacral  series,  as  in  P.  discus,  but  Sladen  states  that 
they  are  wanting  in  his  examples.  Moreover,  in  all  our  specimens  there 
is  a  median  row  of  several  enlarged  spinules  decidedly  larger  than  the 
rest,  on  each  of  the  inferior  marginal  plates,  which  was  not  the  case  in 
Bladen's  specimens.  Similar  enlarged  spinules  occur  on  most  of  the 
actinal  interradial  plates.  In  consequence  of  these  differences  our 
examples  approach  much  nearer  to  P.  discus  Sladen,  from  the  west  coast 
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of  S.  America,  and  to  P.  tessellatusy  from  off  Cape  of  Good  Hope,  than  is 
indicated  by  Sladen's  descriptions. 

It  ranges  from  110  to  1,608  fathoms,  off  our  coast. 

PSEUDARCHASTER  COXCINNUS,  new  specieR. 

A  large,  regularly  stellate,  five-rayed  species,  having  a  broad  flat 
disk  and  a  rather  thick  margin  with  the  interradial  border  regularly 
incurved.  Bays  broad  at  the  base  tapering  regularly  to  slender  sub- 
acute tips.    Lesser  to  greater  radius  as  1  to  3.5. 

Abactinal  area  covered  with  regular  hexagonal  and  rounded  paxii- 
liform  groups,  those  in  the  center  of  the  disk  and  along  the  middle  . 
of  the  rays,  decidedly  larger  than  the  rest,  slightly  convex,  with  a 
central  group  of  from  20  to  30  obtuse,  slightly  elevated  granules  or 
papillae  and  a  marginal  series  of  from  20  to  30  smaller  and  more  slender 
divergent  papillae. 

Upper  marginal  plates  are  nearly  vertical  and  slightly  convex  and 
encroach  but  little  on  the  disk.  They  are  much  higher  than  long  on 
the  margin  of  the  disk,  and  are  covered  with  rather  large,  rounded  gran- 
ules. Lower  marginal  plates  nearly  horizontal,  confined  largely  to  the 
actinal  surface,  and  thickly  covered  with  acut«,  imbricated  spines,  those 
on  the  middle  largest. 

Actinal  interradial  areas  large,  occupied  by  closely  united  plates,  of 
which  the  outlines  are  indistinct.  Kach  plate  bears  one  to  three  or 
more  acute  fusiform  spines  in  the  middle,  and  a  marginal  series  of 
much  smaller  and  more  slender  spines  of  similar  form  or  more  clavate. 
The  adambulacral  plates  project  inward  nearly  half  across  the  furrow, 
leaving  deep  angular  notches  between  them.  The  furrow  series  of 
adambulacral  spines  arise  from  tlie  margins  of  the  projecting  portion  of 
the  plate,  and  each  angular  group  contains  eight  to  ten  rather  slender, 
moderately  long,  obtuse  spines,  of  which  the  middle  ones  are  a  little  the 
longest. 

The  largest  specimen,  from  station  270(J,  had,  when  dried,  the  radius 
of  the  disk,  34  mm. ;  of  the  rays,  105  to  110  mm. ;  breadth  of  rays  at  base, 
40  mm.;  height  or  thickness  of  interradial  margin,  12  mm.;  height  of 
largest  superior,  marginal,  interradial  plates,  11  mm.;  their  length,  2.5 
to  3  mm.;  diameter  of  the  large  paxilhie  of  the  median  radial  series, 
3  mm.;  diameter  of  madreporic  plate,  2  mm. 

The  central  area  of  the  disk  is  occupied  by  rather  close  set,  roundish 
pjirapaxilla?.  The  anal  pore  is  small  but  distinct,  nearly  central. 
The  madreporic  plate  is  small,  nearer  to  the  center  than  the  margin 
(distance  from  the  center,  12  mm.  in  the  largest  specimen).  The  ten 
radial  and  interradial  primary  plates  scarcely  differ  in  size  and  form 
from  the  adjacent  plates.  Three  to  five  rows  of  large  hexagonal 
paxillsB  extend^  along  the  middle  radial  areas  of  the  disk  and  bases  of 
the  arms,  becoming  smaller  and  less  regular  beyond  the  middle  of  the 
arm.     On  the  disk  these  are  bordered  on  each  side  by  several  rows  of 
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similar  x)axiIliform  groups,  which  become  smaller  as  they  approach  the 
intcrradial  margin;  owing  to  this  arrangement  the  largest  and  most 
regular  paxillse  form  a  star-shaped  area,  in  which  the  papul(e  are 
situated.  The  larger  hexagonal  paxillsB  often  bear  50  to  60  granules 
and  papillae;  nearly  the  whole  of  the  round  and  slightly  convex  summit 
is  occupied  by  the  central  group  of  somewhat  elevated,  blunt  grannies, 
which  are  not  closely  crowded;  the  extreme  margin  is  bordered  by 
about  the  same  number  of  smaller,  longer,  and  more  slender  papillae, 
which  spread  outward,  so  that  those  of  adjacent  paxillae  are  nearly  or 
quite  in  contact,  except  at  the  angles,  where  the  papulae  are  situated. 
These  paxilliform  groups  are  borne  upon  round,  convex,  columnar  or 
somewhat  clavate  elevations  of  the  plates.  In  the  triangular  iuter- 
radial  areas  and  along  each  side  of  the  rays  the  plates  are  smaller  and 
closely  united,  without  papulary  i)ores,  and  their  central  elevations 
become  smaller  and  lower  as  they  approach  the  margin,  those  near  the 
marginal  plate  becoming  oblong  or  elliptical  and  closely  crowded 
together  side  by  side  in  rows  perpendicular  to  the  marginal  plates; 
usually  two  of  these  rows  start  inward  from  each  marginal  plate  along 
the  sides  of  the  <arms,  but  toward  the  center  of  the  interradial  area 
three  rows  often  correspond  to  a  single  plate.  Similar  plates  occupy 
the  entire  breadth  of  the  dorsal  area  of  the  arms  beyond  the  middle, 
where  no  papulary  pores  exist,  but  those  of  the  median  row  can  be 
distinguished  even  to  the  tip  of  the  arm  by  their  larger  size  and 
broader  form. 

The  papulary  pores  are  small,  and  about  six  surround  each  plate; 
they  are  wanting  in  the  triangular  interradial  areas  and  along  the 
sides  and  on  the  distal  half  of  tlie  rays.  In  e:ich  dorsal  interradial 
area  there  are  two  larger  i>ore.s,  which  are  usually  quite  easily  distin- 
guished in  dry  specimens  even  without  removing  the  granules.  They 
are  situated  opposite  each  of  the  second  pair  of  plates,  counting  from 
the  interradial  angles,  and  are  at  a  considerable  distance  from  the 
marginal  plates;  they  appear  to  be  the  genital  pores,  which  are  larger 
and  much  wider  apart  than  usual. 

Our  largest  specimen  has  thirty-nine  upper  marginal  plates  on  each 
radial  side  and  a  corresponding:  number  of  inferior  marginal  plates;  the 
former  stand  nearly  vertically  and  project  but  little  upon  the  disk,  but 
along  the  sides  of  the  rays  they  advance  more  and  more  on  the  abactinal 
surface.  At  first  their  height  is  more  than  three  times  the  length,  but 
the  length  rapidly  becomes  greater  and  the  height  less,  until  on  the  distal 
half  of  the  ray  the  form  is  squarish,  with  the  height  only  a  little  greater 
than  the  breadth.  All  the  upper  plates  are  covered  with  rather  large, 
rounded,  cylindrical,  capitate,  unequal  granules;  the  sutures  are 
bordered  by  a  marginal  series  of  small,  slightly  elongated,  clavate 
papillap,  forming  distinct  fascicles  continuous  with  those  between  the 
lower  marginal  plates;  the  granules  on  the  upper  part  of  the  plates 
are  but  little  elevated,  but  toward  the  lower  end  become  larger  and 
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more  elevated,  until  close  to  tho  lower  end  some  of  those  on  the  middle 
of  the  plate  are  relatively  larger,  higher  than  broad,  with  distinctly 
enlarged  or  capitate,  rounded  ends.  The  lower  marginal  plates 
correspond  to  the  upper  ones  in  number  and  nearly  in  breadth,  but  the 
sutures  along  the  sides  of  the  rays  are  not  always  closely  coincident. 

The  plates  occupying  the  interradial  regions  are  nearly  horizontal 
and  somewhat  wedge-shaped,  with  the  breadth  radially  more  than  three 
times  the  transverse  length,  but  along  the  sides  of  the  rays  they  rise 
upward  more,  and  the  length  increases  in  proportion  to  the  height,  as 
in  the  case  of  the  upper  ones.  Their  outer  surface  is  covered  with 
rather  stout,  mostly  fusiform,  very  acute  spinules,  equal  in  size;  the 
larger  ones  in  length  are  about  equal  to  one-half  the  lesser  diameter 
of  the  plate,  and  form  three  or  four  irregular  radial  rows,  with  the 
smaller  and  more  slender  ones  interspersed.  All  the  spines  are  loosely 
appressed  to  the  plates  and  directed  upward  and  outward  in  the  pre- 
served specimens,  but  they  are  not  closely  crowded  and  are  scarcely 
imbricated.  In  smaller  specimens,  about  half  grown  (radius,  60  mm.), 
the  spines  on  the  lower  marginal  plates  are  mostly  not  fusiform,  but;  slen- 
der and  regularly  tapered,  and  they  form  but  three  regular  rows  on  the 
middle  of  the  plates,  while  the  smaller  and  shorter  spinules  are  very 
slender  and  much  more  numerous.  The  edges  of  these  plates  are  bor- 
dered by  one  or  two  rows  of  small,  slender,  elongated,  short,  curved 
spinules  or  papillte,  which  meet  across  the  rather  deep  sutures,  thus 
forming  distinct  but  loose  fascioles.  The  actinal  interradial  areas  are 
large  and  covered  with  a  close  pavement  of  plates,  with  their  outlines 
concealed  by  the  integument  in  well-preserved  specimens;  when  the 
spinules  are  removed,  the  plates  are  squarish  with  rounded  corners, 
strongly  convex,  with  deep,  groove-like  sutures  between  them ;  they  are 
somewhat  irregularly  arranged,  and  form  a  pavement-like  area,  in  which 
the  rows  next  the  adambulacral  plates  are  parallel  with  the  latter  and 
the  outer  ones  are  parallel  to  the  marginal  plates,  and  slightly  imbri- 
cated; the  inner  ones  are  smaller  and  more  numerous  than  the  adam- 
bulacral plates,  usually  one,  but  frequently  two,  corresponding  to  each 
adambulacral  plate;  in  general  they  ai  e  arranged  so  that  two  rows  start 
from  each  marginal  plate,  and  each  row  runs  to  a  single  adambulacral 
plate,  but  an  additional  row  is  interpolated  in  some  cases.  The  row 
of  these  plates  next  to  the  adambulacral  extends  out  to  about  the  mid- 
dle of  the  raj",  the  distal  plates  becoming  small  and  narrow.  Each  of 
the  interradial  plates,  except  those  next  to  the  adambulacral  series, 
bears  on  the  middle,  one  to  three,  or  more,  rather  large,  fusiform,  acute 
spinules,  similar  to  the  larger  ones  on  the  lower  marginal  plates,  and  an 
irregular  open  marginal  series  of  much  smaller  and  more  slender  spin- 
ules of  nearly  the  same  form,  but  the  plates  next  the  adambulacral 
have  their  lateral  margins  bordered  by  a  regular  close  series  of  flat- 
tened papillae,  forming  distinct  fascioles;  and  occasionally  similar  fas- 
cioles appear  on  a  few  of  the  other  plates  of  the  second  row.    The 
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adambulacral  plates  are  narrow  on  the  actinal  surface,  but  their  inner 
margin  near  the  adoral  end  projects  into  the  groove,  forming  there  a 
prominent  angle  and  leaving  deep  and  broad  incurved  notches  between 
them;  the  actinal  portion  of  the  projection  is  rounded  and  convex,  and 
from  its  margin  arises  the  furrow-spines,  which  are  nine  or  ten  in  num- 
ber and  form  an  angular  group  corresponding  to  the  actinal  outline  of 
the  plate;  these  spines  are  subequal,  rather  slender,  elongated,  often  a 
little  bent  outward,  and  usually  laterally  compressed  and  blunt  at  the 
tip ;  they  are  more  or  less  united  at  base  by  a  web  like  membrane.  The 
small  convex  actinal  surface  of  the  plates  bears  a  central  group  of  about 
three  or  four  longer,  thicker,  round  or  fusiform,  usually  acute  and 
rough  spines,  similar  to  the  larger  ones  of  the  adjacent  interradial 
plates;  beside  these  there  are  several  much  smaller,  slender  spinules 
on  the  outer  margin  in  a  curved  row.  The  jaw-plates  are  rather  large 
and  thick,  with  sharp,  nearly  vertical,  high  inner  angles,  and  with  a 
thick,  moderately  elevated,  actinal  keel,  separated  by  a  rather  wide, 
elongated  median  suture.  Each  jaw-plate  bears  a  row  of  numerous 
(about  eight)  slender  spines  along  the  edge,  next  the  groove;  these  are 
continuous,  with  a  row  of  four  to  six  similar  spines  on  the  inner,  vertical 
margin.  Each  actinal  keel  of  the  jaw  bears  two  irregular  rows  of 
slender,  excurved,  rough  spines,  ten  or  twelve  in  each  row;  these  spines 
are  similar  to  the  larger  ones  of  the  interradial  plates,  but  are  rather 
more  slender.  The  ambulacral  feet  are  very  large,  furnished  with 
a  terminal  sucker,  and  occupy  the  notches  between  the  projecting 
adambulacral  plates. 

Taken  by  the  U.  S.  Fish  Commission  steamer  Albatross  in  1886  at 
station  2706,  off  George's  Bank,  N.  lat.  41°  28'  30",  W.  long.  65o  36' 
30",  in  1,188  fathoms,  7  specimens  (No.  14944,  U.  S.  IIT.  M).  Also  at 
other  stations  in  1883,  in  123  and  1,255  fathoms. 

Variations. — The  variations,  so  far  as  observed,  are  probably  all  due 
to  difference  of  age.  The  smallest  specimen  has  the  lesser  radius, 
12  mm.;  the  greater,  35mm.  This  has  27  marginal  plates,  both  above 
and  below.  The  granulations  on  the  upper  marginal  plates  are  more 
uniform  than  in  the  large  specimens,  those  near  the  lower  end  of  the 
plate  not  being  much  longer  than  the  upper  ones,  but  otherwise  they 
have  the  same  character  and  are  pretty  evenly  spaced.  The  paxilla^ 
of  the  dorsal  surface  are  much  smaller  and  mostly  circular,  or  nearly 
so;  the  larger  ones  have  three  to  nine  central  granules  and  twelve  to 
eighteen  marginal  papillae.  The  madreporic  plate  is  very  small,  about 
midway  between  the  center  and  the  margin.  The  spinulation  of  the 
inferior  marginal  plates  and  interradial  region  is  similar  to  that  of  the 
larger  examples,  except  that  the  spinules  are  smaller  and  more  slender. 
In  the  furrow  series  each  group  contains  seven  or  eight  spines,  which 
are  slender  and  slightly  excurved,  but  they  are  arranged  as  in  the  adult; 
the  actinal  surface  of  the  plate  often  bears  one  or  two  larger  central 
spines,  with  four  or  five  smaller  and  more  slender  ones  on  the  outer 
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margin.  The  jaw-spines  are  slender,  but  three  or  four  of  them,  at  the 
inner  end  of  the  incurved  jaw,  are  much  stouter  than  the  rest;  the 
inner  end  of  the  jaw  is  prolonged  inward  and  upward  to  an  acute  tip. 

This  species  is  more  closely  allied  to  P.  intermedius,  Sladen,  than  to 
any  other  species  hitherto  found  off  our  coast.  The  latter  has  a  smaller 
disk,  with  the  upi)er  marginal  plates  projecting  farther  inward,  thus 
producing  a  broader  margin  and  a  narrower  paxillary  area  along  the 
rays;  its  paxilhe  are  smaller  in  specimens  of  the  same  size,  more  closely 
crowded,  and  have  the  granules  closely  crowded  together  and  angular, 
the  whole  set  forming  a  compact  group,  in  which  the  marginal  papilla? 
diiier  but  little  from  the  other  granules.  The  upper  marginal  plates 
are  also  much  more  closely  and  uniformly  covered  with  granules, 
which  are  so  closely  crowded  together  that  they  have  a  polygonal  form, 
especially  on  the  upper  portion  of  the  plates,  where  tliey  are  smaller 
than  below. 

The  lower  marginal  i)lates  are  also  much  more  densely  spinulated  and 
usually  have  but  a  single  series  of  a  few  enlarged,  median  spinules,  not 
much  larger  than  the  rest,  while  the  others  are  small,  short,  appressed, 
crowded,  and  more  or  less  closely  imbricated;  those  on  the  lower  part 
of  the  ])late  are  ovate  and  often  subacute,  while  those  at  thQ  upper  end 
of  the  plate  become  polygonal  and  granule  like,  and  similar  to  those  of 
the  upper  plates ;  their  marginal  pa pilhe  are  also  characteristic,  being 
short,  thick,  angular,  and  very  closely  arranged  in  a  regular  row.  The 
interradial  areas  are  relatively  smaller,  with  more  numerous,  closer,  and 
smaller,  shorter  spinules,  of  which  one,  a  little  larger  and  longer, 
usually  occupies  the  center  of  each  ])late,  while  the  others  mostly 
surround  the  margin  and  form  distinct  fascioles  between  most  of  the 
plates  in  our  numerous  specimens  (though,  according  to  Sladen,  no 
fascioles  existed  in  his  s])ecimens).  The  adambulacral  spines  are  more 
e(iual  and  form  more  regular  and  more  prominent  groups,  the  outer 
marginal  ones  being  more  numerous  and  forming  a  more  regular,  diver- 
gent, curved  series,  while  the  central  ones  form  a  group  of  five  to  seven 
larger  ones,  about  equal  in  length  and  size  to  the  furrow  series;  the 
latter  form  an  angular  group  of  seven  to  nine,  which  are  usually 
strongly  transversely  compressed  and  blunt.  The  jaw-spines  are  much 
more  numerous,  stouter,  and  more  crowded ;  they  form  a  conspicuous, 
broad-ovate  group  on  the  actinal  surface  of  each  jaw,  with  the  narrow 
suture  in  the  middle. 

This  species  has  a  striking  resemblance  to  Isaater  bairdii  in  form 
and  in  the  character  of  the  abactinal  region  and  upper  marginal  plates. 
The  disk,  however,  is  somewhat  smaller  and  the  rays  relatively  longer. 
The  paxilhe  are  a  little  smaller  and  the  granulations  somewhat  finer  in 
specimens  of  the  same  size;  moreover,  their  marginal  granules  are  finer 
instead  of  coarser,  as  in  the  latter.  IIowt»ver,  the  strong  spinulation 
of  the  lower  surface  and  inferior  marginal  plates  is  widely  different 
from  the  even  granulation  of  /.  bairdii.    The  angular  groups  of  adam- 


Digitized  by 


Google 


1894.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  255 

balacral  spines  also  give  a  very  diflferent  character  to  the  inferior 
surface. 

Family  Astropectinid^  (O^ray,  1840)  emended. 

ASTROPECTEN  AMERICANUS,  V  e  r  r  i  1 1 . 
Arohaaier  americanusy  Verrill,  Ainer.  Journ.  Science,  xx  p.  402,  1880. 
This  abundant  species  appears  to  be  a  true  Astropecten,  although  a 
dorsal  pore  is  visible.  It  has  well-developed  superambulacral  plates. 
It  is  more  nearly  allied  to  the  East  Atlantic  species,  A,  inesdctus^  than 
to  any  other  species  described  by  Sladen.  It  differs  from  that  species 
in  having  longer  arms  and  a  much  smaller  disk;  in  having  longer  and 
more  slender  marginal  spines,  and  of  these  usually  but  two,  sometimes 
three,  on  each  of  the  inferior  row  of  plates,  instead  of  four  or  five;  in 
the  numerous  long,  slender  spinules  of  the  rest  of  the  surface  of  the 
inferior  marginal  plates;  in  the  long,  slender  spinules  of  the  dorsal 
paxilla^,  and  in  the  longer  and  more  numerous  adanibulacral  spines. 

LEPTOPTYCHASTER  ARCTICUS,  Slatleu. 

Ltplopiychaster  arcticuSf  Sladen,  op.  cit.,  p.  189. 

Astropecten  arcticu8f  M.  Sars,  Reise,  Lofoden  and  Fininarkeu,  Nyt.  Mag.  Nat., 

VI,  p.  161,  1851. 
Ar chaster  arcticus,  Verrill,  Amer.  Journ.  Science,  xvi,  p.  214,  1878. 
Leptoptychaster  arvticuSf  var.  elongatuSf  Sladen,  op.  cit.,  p.  189. 

Our  series  of  8i)ecimens  show  various  gradations  in  the  relative  length 
of  the  rays,  some  of  them  agreeing  in  this  and  other  respects  with  the 
form  described  as  a  variety  by  Sladen.  His  variety  was  taken  off  New 
Jersey,  in  1,350  fathoms.  I  am  unable  to  make  out  any  definite  diag- 
nostic characters  for  this  form. 

This  species  has  been  taken  at  many  stations  off"  our  coast,  in  50  to 
547  fathoms,  but  always  in  small  numbers. 

PSILASTEK  FLOR.*:,  Verrill. 

Archaster  fiorcc,  Verrill,  Amer.   Journ.    Science,  vol.  16,  p    372,  1878.      Rep. 
U.  S.  Com'r  Fish  and  Fisheries,  xi,  p.  542,  pi.  13,  fig  36, 1885 

This  species  clearly  belongs  to  the  genus  PsUasteVy  as  defined  by 
Sladen.  It  is  closely  allied  to  P.  andromeda^  of  Northern  Europe,  and 
may  eventually  prove  to  be  only  a  variety  of  that  species. 

It  approaches  nearest  to  those  specimens  of  the  latter,  mentioned  by 
Sladen,  having  broad  superior  marginal  plates  and  well  developed 
spines  in  a  submarginal  row  on  the  lower  series.  Some  of  the  larger 
examples  have  a  single,  enlarged,  acute  spinule,  like  those  of  the  lower 
series,  on  some  of  the  superior  marginal  plates. 

This  species  has  been  taken  at  numerous  stations  by  the  U.  S.  Fish 
Commission  in  72  to  984  fathoms. 

A  considerable  number  have  also  been  received  from  the  Gloucester 
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fishermen,  taken  on  the  fishing  banks  off  Nova  Scotia  and  Newfound- 
land, in  84  to  230  fathoms. 

BATH YBIASTER  ROBUSTUS,  V  e  r  r  i  1 1 . 

ArchaaUr  robuaiusj  Verrill,  Amer.  Jouru.  Science,  xxix,  p.  383,  1885. 
Phoxaater  pumilus,  Sladen,  op,  cit.,  xxx,  p.  236,  pi.  15,  figs.  3-6;  pi.  40,  figs.  7-11, 
1889  (Young). 

This  species  is  evidently  very  closely  related  to  B,  pallidusj  of  North- 
ern Europe,  the  type  of  the  genus  Bathybiaster.  It  is  even  possible 
that  they  may  prove  to  be  identical  when  a  full  series  of  each  can  be 
compared. 

The  form  described  as  Phoxaster  pumilus  by  Sladen,  which  was  taken 
off  the  North  American  coast,  in  1,240  to  1,700  fathoms,  appears  to  be 
identical  with  the  young  of  our  species.  His  specimens  were  only 
62  mm.  in  diameter.  The  genus  Phoxaster  in  this  case  becomes  a  syno- 
nym of  BathybiaMer. 

Fully  grown  examples  of  B.  robustus  are  often  250  to  280  mm.  in 
diameter. 

In  the  young  specimens,  up  to  about  75  mm.  in  diameter,  the  cen- 
tral '^epiproctal  cone"  is  still  visible  as  a  low  wart-like  elevation,  with 
an  aperture  in  the  tip,  but  in  the  large  specimens  it  disappears  entirely 
and  the  central  area  of  the  disk  becomes  flat,  or  even  concave,  and 
covered  with  crowded  paxilliform  plates  much  smaller  than  those  on 
the  rays,  but  the  small  central  pore  is  persistent.  The  peculiar  purse- 
like or  bursiform  pedicellariae  of  the  large  inner  adambulacral  spines, 
characteristic  of  Baihybiaster^  are  often  entirely  wanting  in  our  speci- 
mens, especially  when  small,  and  usually,  when  present,  there  are  but 
few  of  them  even  in  the  large  specimens.  Possibly  they  may  have 
been  destroyed  by  rough  usage  in  the  dredges  and  washing  sieves. 
The  squamiform  spinules  and  pedicellariae  of  the  actinal  and  marginal 
plates  are  like  those  of  Bathybiaster  pallidus.  The  two  rows  of  spinules 
on  each  jaw-plate  are  peculiar,  for  the  opposite  spines  of  each  pair 
press  their  tips  together  something  like  the  valves  of  certain  pedi- 
cellariae, but  this  seems  to  be  the  case  in  the  European  form  also. 
These  spines  are  subequal  in  length — short,  with  flattened  blunt  tips; 
those  of  the  actinal  series,  in  large  specimens,  are  stoutest,  often  with 
enlarged,  truncate,  bilobed,  or  rough  ends;  there  may  be  15  to  20  in 
each  row.  The  two  close  parallel  rows  of  spines  on  the  first  adambu- 
lacral plates  are  similar  in  form  and  arrangement.  Of  these  there 
may  be  10  to  12  in  each  row.  The  adambulacral  plates,  except  the 
first  pair,  correspond  in  number  to  the  marginal  plates.  The  actinal 
interradial  plates  form  short,  simple  rows  running  from  each  plate  to 
a  corresponding  marginal  plate;  their  marginal  scales  form  narrow 
fascioles,  which  become  more  distinct  and  regular  in  the  narrow,  con- 
tinuous vertical  grooves  between  both  series  of  marginal  plates.  The 
longitudinal  sutures  between  the  upper  and  lower  plates  are  very 
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inconspicuous.  TJie  small,  conical,  marginal  spine  on  the  upper  edge 
of  each  of  the  superior  plates  is  relatively  shorter  and  stouter  in  the  large 
specimens  than  in  the  smaller  ones;  sometimes  there  are  two  of  them 
side  by  side.    Taken  at  many  stations,  in  705  to  1,467  fathoms. 

Family  Pentagonasteri  d^,  J*errier.* 

PARAGONASTER  FORMOSUS,  V  e  r  r  i  1 1 . 

Arohaster  formofusj  Verrill,  Amer.  Journ.  Science,  xxviii,  p.  383, 18S4. 
t Paragimaster  oylindratus,  Sladex,  op.  dt,  p.  314,  pi.  51,  figs.  3, 4 ;  pi.  53,  figs.  3, 4, 
1889. 

Our  species  appears  to  be  very  closely  allied  to  the  form  well  described 
and  figured  by  Sladen  from  off  the  Cape  Yerde  Islands.  Our  species 
appears  to  have  the  adambulacral  plates  more  salient  and  angular  on 
the  furrow-margin,  and  the  notches  between  them  deeper;  the  furrow- 
spines  appear  to  be  more  slender  and  form  a  more  strongly  curved  or 
angular  group,  which  is  continued  by  three  to  five  shorter  ones  in  a 
fasciole-like  row  on  the  proximal  and  distal  edges  of  the  plates;  there 
are  about  five  on  the  furrow-edge  proper;  the  spines  on  the  actinal 
surface  are  more  elongated  and  more  regularly  stellate,  with  a  longer 
one  in  the  mid<lle  of  the  group. 

The  spinules  of  the  lower  marginal  plates  have  the  same  arrangement 
as  in  Sladen's  species,  but  are  slightly  more  slender  and  acute  than 
shown  in  his  figure;  of  the  larger  median  series  there  are  usually  two 
or  three  irregular,  indefinite  rows  in  the  larger  specimens,  instead  of  a 
single  definite  row.  These  differences  are,  however,  so  slight  that  the 
two  forms  may  eventually  prove  to  be  the  same  species. 

Narrow,  imperfect  fascioles  occur  between  the  marginal  and  actinal 
plates  in  our  species. 

The  distinction  between  Paragonaster  and  Pseudarchaster  seems  to 
me  very  slight,  depending  almost  entirely  upon  the  narrow  abactinal 
area  of  the  rays  in  the  former. 

5Dbi8  species  was  taken  at  several  stations  in  1,396  to  2,031  fathoms. 

I  s  A  s  T  E  R ,  new  genus. 

It  seems  necessary  to  institute  a  new  generic  group  for  the  elegant 
starfish  formerly  described  by  me  under  the  name  of  Archaster  bairdii. 
It  cannot  be  placed  in  any  of  the  numerous  genera  proposed  by  Sladen 
without  changing  the  definitions  considerably.  It  appears  to  be  most 
•  nearly  allied  to  Mediaster,  Paragonaster,  and  Nympha^ter.  It  might  be 
defined  as  a  Nymphaafer  with  broad  rays  having  wide  abactinal  areas. 
The  form  is  stellate,  with  a  rather  broad  disk  and  tapering  rays,  having 
rather  wide  abactinal  areas.  The  marginal  plates  are  well  developed 
in  both  series,  but  the  upper  ones  are  flattened  above,  or  bevelled,  and 
do  not  form  a  wide  margin  on  the  disk ;  they  are  all  paired,  and  those 
of  the  two  series  are  nearly  opposite  each  other.    They  are  everywhere 


"  GoniasteridfF  is  an  ejirlier  aii<l  hettc^r  name  for  this  group. 

Proc.  N.  M.  94 17 

Digitized  by 


Google 


258  ^SW  STARFISHES  AND  OPHIVRANS—  VERBILL,  vol.  xvu. 

granulated,  without  spines,  and  have  differentiated  marginal  granules 
along  the  sutures,  forming  narrow  fascioles.  The  abactinal  ossicles  are 
mostly  parapaxillai,  regularly  arranged  in  several  longitudinal  rows 
along  the  middle  of  the  rays,  with  the  central  row  clearly  defined; 
they  are  closely  and  evenly  covered  with  angular  granules,  those 
around  the  edge  differentiated.  The  papulie  are  restricted  to  the 
central  part  of  the  disk  and  the  baso  median  part  of  the  rays. 

The  actinal  interradial  areas  are  large  and  covered  with  many  more 
or  less  rhombic  plates  closely  arranged  in  regular  rows  parallel  with 
the  ambulacral  grooves.  The  plates  are  covered  with  even  granules 
similar  to  those  of  the  upper  surface. 

Some  of  the  actinal  plates  usually,  but  not  in  all  specimens,  bear 
small  valvate  pedicellariae,  usually  with  two  or  three  valves,  similar  in 
size  to  the  granules;  similar  pedicellariae  may  occur  in  small  numbers 
on  the  marginal  and  abactinal  plates. 

The  armature  of  the  adambulacral  plates  is  in  longitudinal  rows, 
usually  three  rows  to  a  plate. 

The  jaws  are  not  prominent  on  the  actinal  side;  they  have  marginal 
and  aclinal  rows  of  spines.    The  ambulacral  feet  have  terminal  suckers. 

This  genus  differs  from  Nymphaster  chiefly  in  having  broad  abactinal 
areas  on  the  rays.  From  Paragonaster  it  differs  in  that  character  and 
also  in  having  the  actinal  plates  evenly  granulated,  and  the  furrow- 
spines  in  a  straight  row. 

The  pavement-like  arrangement  of  the  actinal  plates,  the  granulation 
of  the  plates,  and  other  characters  indicate  that  it  belongs  to  the  family 
Pentagonasteridje,  as  limited  by  Sladen. 

ISA8TER  BAIRDII,  VerriU. 
Archaster  hairdiif  Verrill,  Amer.  Jouni.  Sci.,  xxiii,  p.  139,  1882. 

Disk  broad,  flattened,  or  moderately  convex,  with  the  interradial 
margins  broadly  curved,  and  the  edge  evenly  rounded,  owing  to  the 
faint  elevation  of  the  upper  marginal  plates.  Rays  broad  at  base, 
rapidly  tapered  to  rather  slender  tips.  Lesser  to  the  larger  radius 
about  as  1  to  2.5.  Lesser  radius  of  one  of  the  largest  specimens,  23  mm. ; 
greater  radius,  64  to  56  mm.  Another  specimen  has  the  lesser  radius 
18  mm.;  greater,  53  mm. 

Abactinal  area  of  the  disk  and  rays  closely  covered  with  rather  large 
crowded  parapaxillae,  which  are  round  or  polygonal  according  to  the 
amount  of  crowding,  with  a  median  row  along  the  rays  slightly  larger 
than  the  others.  The  parapaxilla)  consist  of  a  round,  convex,  cylin- 
drical or  slightly  clavate  column,  arising  from  the  center  of  each  of  the 
plates.  On  the  middle  region  of  the  basal  portion  of  the  rays,  the 
plates  are  united  by  more  or  less  stellate  processes  so  as  to  leave  large 
intervening  pores  for  the  papulae;  but  in  the  triangular  interradial 
areas  the  plates  are  closely  united,  without  pores  between  them.  On 
these  areas  they  become  protopaxilh^,  and  are  closely  crowded  in  rows 
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parallel  to  the  marginal  plates;  next  the  marginal  plates  they  become 
much  smaller  than  elsewhere  and  sqaarish  or  hexagonal  in  form,  while 
the  central  column  becomes  reduced  to  a  slight  elevation  of  the  surface. 
These  small  plates,  without  interspaces,  also  extend  along  the  margins 
of  the  rays  and  fill  up  the  entire  abactinal  area  of  the  arms  beyond  the 
distal  fourth,  where  there  are  about  five  rows.  In  the  central  area  of 
the  disk  the  central  and  ten  primary  plates  are  larger  and  more  rounded 
than  those  upon  the  rays;  and  the  papular  pores  are  smaller  and  less 
numerous  than  upon  the  rays,  so  that  the  areas  having  pores  form  a 
five-rayed  star  upon  the  disk  and  arms,  which  is  conspicuous  when  the 
granules  are  removed.  The  petal-like  groups  of  papular  pores  are  also 
often  distinctly  visible  in  dry  specimens  without  the  removal  of  the 
granules. 

Each  of  the  dorsal  plates  bears  a  very  even  and  regular  flat  or  concave 
group  of  papiliiform  granules;  each  group  consists  of  a  central  cluster 
of  from  twelve  to  twenty-five  rather  small  rounded  granules,  slightly 
separated  from  each  other,  and  of  a  marginal  series  of  fifteen  to  thirty 
or  more,  somewhat  longer,  very  even,  flattened,  blunt  papillae,  which 
are  somewhat  divergent,  so  that  those  of  the  adjacent  groups  are  nearly 
or  quite  in  contact,  except  where  the  papulae  come  forth.  Owing  to  the 
somewhat  greater  length  of  the  marginal  papillae  the  central  area  of 
the  whole  group  is  lower  than  the  margin.  Some  of  the  smaller  group^v 
towards  the  sides  of  the  rays  contain  but  six  to  ten  granules  in  the 
central  cluster,  in  the  midst  of  which  one,  slightly  the  largest,  is  cen- 
tral and  the  others  form  a  circle  around  it.  Olose  to  the  marginal 
plate,  in  the  interradial  areas,  where  the  plates  are  most  crowded,  the 
granules  become  very  uniform  in  size  and  elevation,  so  that  the  separate 
groups  are  scarcely  distinguishable  and  the  granulation  is  nearly  iden- 
tical with  that  on  the  marginal  plates. 

On  several  of  the  largest  specimens  many  of  the  dorsal  plates,  both 
of  the  disk  and  rays,  bear  a  single,  small,  subcentral  or  marginal 
bivalved  pedicellaria,  which  is  a  little  higher  than  the  adjacent  gran- 
ules and  two  or  three  times  as  broad;  seen  from  above  the  outline  is 
oblong;  each  one  appears  to  take  the  place  of  from  two  to  four  gran- 
ules. Sometimes  two  such  pedicellariae  occur  on  the  same  plate,  and 
occasionally  they  have  three  valves.  Those  that  occur  near  the  inter- 
radial margins  are  smaller  than  those  on  the  central  area.  The  valves 
are  flat,  incurved,  and  truncate  at  the  end. 

The  madreporic  plate  is  small,  with  few  branched  gyri,  and  is  sit- 
uated much  nearer  to  the  center  than  to  the  margin ;  in  a  specimen 
having  the  lesser  radius  22  mm.  the  madreporic  plate  is  7  mm.  from  the 
center.  The  central  or  anal  pore  is  usually  small  and  inconspicuous, 
but  in  some  specimens  it  is  very  evident  and  is  surrounded  by  a  con- 
vergent group  of  numerous  small  spiuules.  In  the  papular  areas  at 
the  bases  of  the  arms  the  pores  are  large  and  each  has  a  single  papula; 
usually  each  plate  is  surrounded  by  six  pores. 
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The  upper  and  lower  marginal  plates  closely  correspond  iu  number 
and  elevation.  The  superior  ones  are  scarcely  raised  above  the  level 
of  the  disk,  so  that  they  are  not  conspicuous,  as  seen  from  above.  In 
the  interradial  areas  they  are  nearly  twice  as  high  as  long,  but  beyond 
the  middle  of  the  arm  they  become  squarish  in  form ;  their  surface  is 
but  slightly  convex;  they  are  separated  from  each  other  and  from  the 
inferior  plates  by  shallow  and  narrow  grooves,  which  are  bordered  by 
a  row  of  small  granules  or  papillsB  a  little  longer  than  those  that  cover 
the  rest  of  the  plate,  so  as  to  form  simple  fascioles.  In  the  largest 
specimens  there  are  about  twenty-five  superior  marginal  plates  on  each 
side  of  a  ray.  The  inferior  plates  are  nearly  the  same  as  the  superior 
ones  in  size  and  form  and  in  the  furrows  or  fascioles  between  them,  but 
the  sutures  do  not  always  correspond  precisely  with  those  of  the  upi)er 
series.  The  entire  outer  surface  of  the  marginal  plates  of  both  series 
is  covered  with  small  granules  separated  by  intervals  less  than  their 
own  diameters. 

The  interradial  areas  beneath  are  rather  large,  triangular,  and  occu- 
pied by  groups  of  closely  united,  convex,  polygonal,  and  squarish  plates, 
similar  in  size  to  the  larger  ones  of  the  dorsal  surface  and  covered  by 
even  groups  of  granules,  much  like  those  of  the  dorsal  surface,  but  a 
trifle  larger  and  higher.  These  plates  form  four  or  five  regular  rows 
parallel  to  the  adambulacral  plates  on  each  side,  beside  a  small  tri- 
angular group  next  the  center  of  the  interradial  margin ;  their  regular 
arrangement  and  squarish  form  allows  narrow  furrows  to  run  from 
between  the  adambulacral  plates  to  the  marginal  plates  in  both  direc- 
tions. Those  in  the  row  next  tlie  adambulacral  plates  correspond  nearly 
to  the  latter  in  number  and  breadth;  this  row  extends  to  a  point  about 
opposite  the  eighth  marginal  plate  of  the  ray,  the  distal  plates  becom- 
ing small  and  irregular  and  only  filling  the  angles  between  the  adam- 
bulacral and  marginal  plates ;  but  within  the  limits  of  the  disk  the  plates 
of. this  row  are  nearly  square,  with  rounded  corners.  The  granules  cov- 
ering these  actinal  plates  are  somewhat  elevated,  with  rounded  and 
somewhat  swollen  tips,  the  marginal  series  on  each  plate  being  some- 
what longer  and  more  divergent  than  the  rest,  so  as  to  form  rudimentary 
fascioles  between  the  plates.  The  number  of  granules  on  the  larger 
plates  is  usually  from  fifteen  to  twenty,  of  which  three  to  six  occupy  the 
center  of  the  group,  while  the  others  are  often  arranged  so  as  to  form 
pretty  regular  square  or  rhombic  groups,  giving  a  very  even  and  sym- 
metrical arrangement  to  the  whole  area.  On  some  of  these  plates,  near 
the  month,  one  of  the  central  granules  is  replaced  by  a  small  bivalved 
pedicellaria,  similar  in  size  and  form  to  the  adjacent  granules,  but  they 
do  not  appear  to  be  present  on  all  specimens.  In  some  specimens  these 
pedicellariiB  become  decidedly  larger  and  are  furnished  with  three, 
four,  and  even  five  valves  surrounding  a  central  or  subcentral  pore  iu 
a  plate;  in  this  case  they  take  the  place  of  the  central  group  of  granule's 
and  become  more  numerous  and  occur  on  about  one-third  of  all  the 
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interradial  plates.  On  such  specimens  more  or  less  similar  two-valved 
pedicellariae  are  found  on  the  marginal  plates  and  on  the  abactinal 
plates  of  both  the  rays  and  disk.  The  adambulacral  spines  consist,  in 
the  larger  specimens,  of  an  inner  or  furrow-group  of  five  or  six  rather 
slender  elongated  spines,  which  arise  from  a  curved  and  prominent 
base  line  and  project  inward  in  a  more  or  less  divergent  group,  in  which 
the  middle  spines  are  somewhat  longer  than  the  rest;  these  spines  are 
mostly  flattened  in  a  direction  transverse  to  the  rays  and  are  subacute 
at  the  tip;  external  to  these,  on  the  actinal  side  of  the  plate,  there  is  a 
somewhat  curved  longitudinal  row  of  about  six  spines,  which  are  much 
shorter  than  the  inner  ones,  their  length  being  less  than  half,  while  the 
three  middle  ones  are  also  somewhat  stouter  than  the  inner  or  furrow- 
spines,  and  considerably  larger  than  those  adjacent  to  them  in  the  same 
row ;  each  plate  bears  also  an  outer,  incurved  marginal  series  of  short, 
blunt  spinules,  scarcely  larger  than  and  similar  to  the  granules  of  the 
adjacent  plate.  They  form  a  marginal  row  around  the  outer  portion  of 
the  plate,  and  often  form,  with  the  median  series,  a  more  or  less  circular 
or  elliptical  group,  external  to  the  furrow  series;  but  in  other  speci- 
mens the  two  sets  appear  rather  as  parallel,  longitudinal  rows.  The 
furrow  ends  of  the  adambulacral  plates  are  broadly  curved  and  promi- 
nent and  projex5t  somewhat  into  the  furrow,  leaving  rather  deep  inden- 
tations between  them,  which  form  rudimentary  fascicles. 

The  jaws  are  furnished  with  numerous  rather  stout,  flattened  spines, 
of  nearly  equal  size;  of  these,  about  three  projecting  inward  from  the 
angle  of  the  jaw  are  a  little  the  longest,  and  the  median  one  is  a  little 
more  prominent  than  the  others.  Distal  to  these,  on  each  margin  there 
may  be  eight  to  ten  somewhat  smaller,  blunt,  transversely  compressed 
spines  standing  in  a  single  row.  The  actinal  surface  of  the  jaw-plates 
is  slightly  convex  and  but  little  prominent,  the  two  i)lates  forming 
together  a  broad  oval,  upon  which,  proximally,  there  is  a  pair  of  short, 
rather  stout,  angular  spines,  which  form  the  apex  of  an  oval  group  of 
smaller  and  shorter  spines,  formed  by  two  rows  on  each  half  of  the  jaw; 
the  more  distal  of  those  of  the  outer  row,  and  all  those  of  the  inner  rows, 
are  similar  in  size  and  form  to  the  granules  of  the  adjacent  interradial 
plates. 

This  species  was  taken  by  the  U.  S.  Fish  Commission  steamer  Alba- 
tro88  in  1882  at  station  1122,  off  Martha's  Vineyard,  in  351  fathoms,  and 
at  five  stations,  in  1885,  between  N.  lat.  42©  55*  30",  W.  long.  50^  51', 
and  N.  lat.  39©  47'  07",  W.  long.  70°  36',  in  471  to  721  fathoms. 

Most  of  the  specimens,  including  all  the  larger  ones,  were  taken  at 
stations  2429  and  2552,  in  471  and  721  fathoms. 

Variations, — The  essential  characters  of  this  species  do  not  vary 
largely  in  specimens  much  smaller  than  those  described.  The  smallest 
specimen  seen  has  the  radius  of  the  disk  8  mm.  and  that  of  the  rays 
18  mm.  This  specimen  agrees  closely  with  the  largest  in  general  appear- 
ance and  most  of  the  details  of  structure.    But  the  dorsal  parapaxillae 
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are  naturally  smaller  and  are  occapied  by  a  much  smaller  number  of 
granules,  there  being  on  the  median  row  of  the  rays  about  ten  or  twelve 
marginal  and  three  or  four  central  granules.  The  primary  plates  are 
relatively  larger  than  in  the  adults.  The  larger  ventral  ihterradial 
plates  have  about  seven  to  ten  marginal  granules,  and  usually  but  one 
in  the  center.  The  spines  of  the  adambulacral  plates  form  three  pretty 
regular  longitudal  rows;  those  of  the  inner  or  furrow-series  are  long 
and  slender  and  form  a  divergent  group,  usually  of  four  on  each  plate; 
in  the  second  row  there  are  mostly  four,  which  are  much  stouter,  on 
each  plate;  the  outer  row  consists  of  from  three  to  five  on  each  plate, 
similar  to  the  adjacent  granules.  On  the  young  specimens  up  to  50  mm. 
in  diameter  no  pedicellariae  have  been  observed.  A  few  often  occur 
on  specimens  70  mm.  in  diameter,  but  they  are  often  absent  from  the 
largest  sized  specimens. 

Most  of  the  specimens  from  station  2429  have  the  arms  somewhat 
longer  and  more  attenuated  distally  than  in  the  typical  specimens. 
One  of  these,  having  the  radius  of  the  disk  14  mm.,  that  of  the  rays 
42  mm.,  has  the  rays  6  mm.  in  the  breadth  in  the  middle,  measuring 
from  the  mouth. 

A  single  six-rayed  specimen  ocx^urred  at  station  2429.  This  is  54  mm. 
in  diameter;  radius  of  the  disk  10.5  mm.  It  agrees  pretty  closely  with 
the  five-rayed  specimens  of  similar  size,  but  the  granules  of  the  actinal 
plates  are  smaller  and  more  numerous  than  usual,  and  many  two-valved 
pedicellariae  occur  upon  both  the  dorsal  and  ventral  plates.  In  this 
specimen  the  fun-ow-series  of  adambulacral  spines  consists  of  groups 
of  six  and  sometimes  seven  on  each  plate. 

Genus  Odontasteb,  Verrill. 

Odantaater,  Verrill^  Amer.  Jonm.  Science,  xx,  p.  402,  1880. 
TGnaihaster,  Sladen,  op,  oit,  p.  185,  1889. 

This  genus  has  a  broad,  stellate  form,  usually  five-rayed.  The  abac- 
tinal  surface  is  covered  with  elevated,  round  parapaxillsB,  bearing  spin- 
ules.  The  papulae  occupy  the  ceuter  of  the  disk  and  the  median  part 
of  the  rays.  Marginal  plates  convex,  the  two  series  about  equally 
developed  with  an  odd  int«rradial  one  in  each  series.  Imperfect  fascioles 
occupy  the  sutures.  Upper  margiual  plates  covered  with  fine  spinules ; 
lower  ones  with  larger  spines,  similar  to  those  of  the  lower  surface  of 
the  disk.  Actinal  plates  numerous,  pavement-like,  in  rows  parallel  to 
the  furrows,  each  with  a  group  of  erect  spines.  The  adambulacral 
plates  are  rather  rectangular,  with  a  furrow  series  of  few  large  spines 
in  a  simple  row,  and  an  actinal  group  of  similar  large  spines.  Each 
jaw  has  on  the  actinal  side  and  near  its  inner  end  a  large,  sharp 
median  spine  or  tooth-hke  process,  which  is  directed  outward.  The 
jaws  have  marginal  and  actinal  rows  of  spines  similar  to  those  of  the 
adjacent  plates.    No  pedicellariae  have  been  observed. 

In  most  respects  the  genus  Qnathaster  of  Sladen  is  identical  with 
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Odontaster.  The  large,  median,  sharp,  recurved  spine  or  "keel"  of  the 
jaw  is  the  same  in  both,  and  the  same  is  true  of  the  g^eneral  structure 
of  the  skeleton.  But  Odontaster  is  much  more  spinose,  both  above  and 
below,  than  any  of  Sladen's  species.  The  latter  have  more  evidently 
paxiUiform  plates  on  the  actinal  surface,  bearing  small  spinules  or 
papiUiform  granules,  while  in  the  type  of  Odontaster  all  the  ventral 
plates  are  densely  covered  with  long,  robust,  erect  spines,  nearly  equal 
m  length. 

ODONTASTKR  HISPIDUS,  V  e  r  r  i  1 1 . 
Odontaster  hispidus,  Verkill,  op,  dt,,  p.  402,  1880. 

This  form  is  regularly  stellate,  with  a  rather  broad,  flat  disk  and 
tax>ering,  subacute  rays,  which  are  usually  5,  but  sometimes  6.  The 
dorsal  surface  of  the  disk  and  rays  is  covered  with  spinulated  para- 
paxillsB;  over  most  of  the  surfisbce  these  have  a  rather  high,  round,  cen- 
tral column,  convex  at  summit,  and  covered  with  a  dense  radiating 
group  of  long,  slender,  sharp  spinules,  often  20  to  26  on  each;  the 
marginal  spinules  are  smaller  and  mostly  divergent.  Toward  the  mar- 
gins of  the  interradial  areas  and  rays  the  central  column  of  the 
plates  becomes  gradually  smaller  and  shorter,  becoming  verruciform 
and  quite  small  on  the  outer  plates,  which  are  closely  crowded  and 
without  intervening  papular  pores. 

The  papulae,  in  specimens  20  to  30  mm.  in  diameter,  are  arranged  in  a 
broad  ovate  group  at  the  base  of  each  ray,  and  in  a  disconnected  cen- 
tral group  on  the  disk,  but  in  large  specimens  the  central  group  becomes 
connected  with  the  others  by  a  narrow  median  band;  the  papulas  do 
not  extend  quite  to  the  end  of  the  rays  in  the  largest  examples,  but 
reach  to  about  the  distal  third.  The  madreporic  plate  is  of  medium 
size,  with  fine  gyri,  and  is  surrounded  by  a  ring  of  about  6  paxillie. 

The  marginal  plates  are  all  convex,  with  deep  rounded  sutures,  in 
both  directions;  the  upper  ones  rest  largely  on  the  dorsal  side.  There 
is  an  odd  interradial  marginal  plate  in  each  series,  very  similar  to 
the  others,  but  a  trifle  more  wedge-shaped.  There  are  usually  17  to 
19  plates  in  each  series,  in  the  larger  specimens;  they  are  opposite  each 
other.    The  apical  plate  is  small  and  pear-shaped. 

The  upper  marginal  plates  are  densely  covered  with  small,  slender 
spinules,  like  those  of  the  dorsal  paxillae,  and  the  marginal  ones  are 
smaller  and  form  narrow  fascioles. 

The  inferior  marginal  plates  are  densely  covered  with  similar  spines, 
which  are  a  little  more  acute,  but  they  have  very  slender  spinules  along 
the  sutures,  forming  imperfect  fascioles.  The  actinal  plates  are  numer- 
ous, thick,  rather  squarish,  but  with  rounded  angles  and  a  convex 
surface,  with  pits  where  the  spines  are  removed;  they  are  arranged  in 
rows  parallel  to  the  furrows,  except  close  to  the  margin,  where  they 
become  small,  irregular,  and  crowded;  those  in  the  first  row  are  longer 
radially  than  the  adambulacral  plates,  so  that  they  are  fewer  than  the 
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latter;  those  in  the  other  rows  have  a  tendency  to  stand  opposite  those 
of  the  first  series,  those  in  each  succeeding  row  being  smaller,  but  this 
arrangement  is  not  entirely  regular.  The  first  row  -of  actinal  plates 
extends  to  within  a  short'distance  from  the  end  of  the  rays,  only  the 
last  4  pairs  of  marginal  plates  being  without  them,  but  they  become 
small  and  narrow  distally. 

The  adambulacral  plates  are  rectangular,  shortest  radially,  convex, 
separated  by  well-marked  sutures.  The  larger  specimens  have  either 
2  or  3  rather  long  and  nearly  equal,  erect,  furrow-spines,  on  each 
plate,  and  about  5  or  6  similar,  but  slightly  larger,  erect  spines  on  its 
actinal  surface;  these  spines  are  all  pointed  and  quite  identical,  in  size 
and  form,  with  those  of  the  adjacent  plates. 

Specimens  of  ordinary  size  have  the  smaller  radius  about  16  mm.; 
the  larger  radius  40  to  42  mm.  A  few  Grayed  specimens  have  occurred. 
This  species  was  taken  at  a  large  number  of  stations  by  the  U.  S. 
Fish  Commission,  in  43  to  1,230  fathoms,  between  N.Lat.  35©  14'  20'' 
and  40O  10'  15". 

PENTAG0NA8TER  EXIMIUS,  new  species. 

A  small,  fiat  species,  with  a  broad,  pentagonal  disk,  nearly  rectilinear 
on  the  interradial  margins,  and  with  small,  short,  narrow  rays,  which 
are  obtusely  rounded  at  the  end,  owing  to  the  presence  of  a  rather 
large  apical  plate.  The  lesser  to  the  greater  radius,  as  1  to  1.75.  Les- 
ser radius  of  the  best  specimen,  16  mm. ;  greater  radius,  25  mm.;  eleva- 
tion of  the  margin  of  the  dry  specimen,  3  ram. ;  length  of  the  largest 
nuirginal  plates,  2  ram. ;  diameter  of  the  largest  dorsal  paxillae  of  the 
rays,  1.2  ram. 

The  abactinal  surface  is  closely  covered  by  nearly  fiat,  rather  large, 
closely  granulated  plates,  which,  in  the  radial  areas,  are  regularly  hex- 
agonal at  summit,  a  central  niedian  series  being  distinguishable,  though 
scarcely  larger  than  those  adjacent.  The  central  area  of  the  disk  is 
occupied  by  angular  plates,  moreirregular  in  size  and  form,  among  which 
all  the  central  and  the  10  primary  radial  and  interradial  plates  can 
be  easily  distinguished  by  their  much  greater  size  and  more  numerous 
granules,  their  diameter  being  about  2  rani.,  and  tlie  number  of  grannies 
more  than  100.  The  large  triangular  interradial  areas,  destitute  of 
papulae,  are  occupied  by  very  closely  arranged  angular  plates,  some  of 
which  are  rhorabic,  others  trapezoidal,  and  some  subtriangular,  those 
nearest  the  marginal  plates  being  smaller  than  the  others,  but  all  are 
covered  with  a  uniform  granulation.  On  the  larger  radial  plates  there 
is  a  central  group  of  15  to  20  closely  packed,  rounded  granules  and  a 
marginal  series  of  frora  20  to  25  angular  ones.  On  the  distal  part  of  the 
rays  the  median  plates  become  smaller  and  more  iiTCgular,  and  have  no 
intervening  papuhe,  and  between  the  last  three  pairs  of  marginal  plates 
they  are  absent.  The  raadreporic  plate  is  small,  angular,  and  nearer 
to  the  center  than  the  raargin  (distance  frora  center,  Oram.);  it  has 
rather  few  convoluted  gyri. 


Digitized  by 


Google 


1894.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  265 


Of  the  upper  marginal  plates  there  are  8  on  each  radial  margin,  and 
of  the  lower  plates,  9,  including  a  very  small  one  next  the  apical  plate. 
The  larger  plates  of  the  upper  series  are  nearly  rectangular  in  outline^ 
but  rather  higher  than  long;  as  they  approach  the  end  of  the  rays  they 
become  relatively  shorter,  until,  near  the  end  of  the  ray,  the  length  is 
about  one-half  the  height.  The  inferior  plates  are  about  equal  in  size 
to  the  upper,  and  stand  nearly  opposite  to  them,  but  the  sutures  do 
not  correspond  closely;  the  larger  part  of  their  surfaces  extend  upon 
the  actinal  side  of  the  Interradial  region.  The  entire  surface  of  the 
plates  of  both  series  is  densely  covered  with  small  polygonal  granules, 
except  a  small,  rounded,  or  oval,  bare  spot  on  the  upi)er  end  of  each 
superior  plate,  and  near  the  lower  margin  of  each  inferior  plate;  but 
these  smooth  bare  spots  are  occasionally  wanting,  and  vary  in  size, 
indicating  that  they  may  have  been  caused  by  injury  before  capture, 
for  the  plates  are  pitted  where  the  granules  have  subsequently  been 
removed. 

The  large  interradial  areas  of  the  actinal  side  are  occupied  by  a  close 
pavement,  mostly  of  rhombic  ])lates,  which  are  mostly  arranged  in  rows 
parallel  to  the  ambulacral  groove.  Each  plate  is  covered  by  a  compact 
group  of  angular  granules,  usually  10  to  15  on  each  plate ;  these  granules 
are  coarser  and  more  elevated  than  those  on  the  surface  of  the  mar- 
ginal and  dorsal  plates,  but  they  are  all  similar  and  of  the  same  height, 
producing  a  very  even  surface.  The  adambulacral  plates  are  arranged 
in  3  nearly  regular  longitudinal  rows;  the  furrow- series  consists  usu- 
ally of  3  nearly  equal  spines  which  are  moderately  stout,  not  very  long, 
mostly  flattened,  and  obtuse;  the  next  series  is  formed  by  2,  somewhat 
flattened,  blunt  spines,  side  by  side,  on  the  actinal  side  of  each  plate; 
these  are  a  little  shorter,  and  decidedly  stouter  than  the  furrow-series; 
the  outer  series  is  formed  by  3  small,  equal,  angular,  granule-like  spi- 
nules  on  the  outer  margin  of  each  plate;  they  are  similar  to  and  only 
slightly  longer  than  the  granules  of  the  adjacent  plates.  The  jaws  bear, 
on  each  side,  a  row  of  8  or  9  rather  stout  and  short  angular  spines  of 
which  the  innermost  are  a  little  the  largest  and  also  a  row  of  similar 
spines,  of  about  the  same  size,  on  each  actinal  border,  with  a  few 
smaller  ones  in  a  group  at  the  distal  end.  The  jaws  have  no  distinct 
actinal  keel. 

This  species  was  taken  by  the  steamer  Albatross  in  1883,  off  La  Have 
Bank,  at  station  2064,  N.  lat.  42^  25'  40",  W.  long.  66°  08'  35",  in  122 
fathoms,  and  in  1885  off  Nova  Scotia  at  station  2507,  N.  lat.  44©  27'  30", 
W.  long.  62^  33'  30",  in  80  fathoms.  A  single  specimen  was  obtained 
at  each  locality. 

This  species  is  closely  allied  to  P.  granulariSj  which  is  also  found  in 
the  same  region.  The  latter  differs  in  having  the  interradial  margin 
more  regularly  incurved,  with  the  rays  relatively  longer  and  more  reg- 
ularly tapered  and  the  tip  less  acute,  owing  to  the  smaller  size  of  the 
apical  plate;  the  granulations  of  the  abactiual  marginal  plates  are  also 
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coarser  and  less  even,  and  not  so  nnmerons;  the  primary  interradial 
plates  are  relatively  madh  smaller  and  less  distinct  &om  the  others; 
the  madreporic  plate  is  finely  cancellate;  the  adambolacral  plates  bear 
more  numerous,  stouter,  and  more  angular  spines;  in  the  furrow-series 
there  are  usually  four  or  five  spines;  on  the  middle  of  the  actinal  sur- 
face three  to  five  stout,  blunt,  angular  spines;  and  on  the  outer  margin 
usually  three  or  four  short,  thick,  angular,  granule-like  spines. 

Remarks  on  the  characters  of  the  preceding  families. 

The  preceding  families  Archasteridae,  Astropectinidse  and  Pen- 
tagonasteridse,  as  limited  by  Mr.  Sladen,*  are  not  well  defined,  nor 
do  the  few  characters  given  by  him  hold  good  in  ail  cases. 

The  existence  of  superambulacral  plates  has  been  supposed  to  be 
characteristic  of  the  Astropectinidse  only,  but  they  exist  in  several  of 
the.  genera  referred  to  Archasteridae,  viz.,  Dytaster,  Plutanaster^  and 
Psevdar  chaster. 

The  aproctous  condition,  supposed  to  be  characteristic  of  the  same 
family,  is  unreliable,  for  in  nearly  all  the  genera  referred  to  it  by  Mr. 
Sladen  there  is  a  perfectly  well  defined  dorsal  or  <^anal"  pore  appearing 
just  as  in  the  Archasteridie,  and  in  some  of  the  genera  the  pore  is  even 
elevated  on  the  summit  of  a  dorsal  cone  or  chimney  {PsilasteTj  Ilyastery 
etc.).  This  x>ore  serves  in  each  of  these  families  (and  in  Asterioidea 
generally)  for  the  discharge  of  the  secretion  of  branched  dorsal  glandu- 
lar organs,  probably  nephridial  in  function,  situated  above  the  stomach. 

Whether  the  central  pore  serves  as  a  true  anus  in  any  of  these  star- 
fishes is  very  doubtful,  for  the  intestine  is  usually  nearly  or  quite  abor- 
tive. In  any  case  it  is  imx>ossible  to  ascertain  this  point  without  actual 
dissection  of  alcoholic  or  fresh  specimens,  which  are  often  not  available. 

The  distinctions  between  the  Pentagonasteridse  and  Archasterid» 
are  also  very  faint  and  indefinite,  for  although  the  typical  genera  of 
each  group  appear  to  be  very  different,  there  are  many  intermediate 
genera  now  known,  so  that  there  is  probably  not  one  diagnostic  char- 
acter that  can  be  given  to  separate  the  two  groups  as  limited  by  Sla- 
den. If  the  two  families  are  to  be  preserved,  it  will  probably  be  nec- 
essary to  change  their  limits  and  to  transfer  some  of  the  genera. 

It  would,  perhaps,  be  more  in  accordance  with  a  natural  classification 
to  drop  the  family  Archasteridse  and  distribute  the  genera  referred  to 
it  among  those  of  the  other  two  families.  In  such  a  system  those  genera 
having  distinct  fascioles  between  the  marginal  plates  and  between  the 
infero-radial  plates  would  belong  with  the  Astropectinidae,  while  those 
without  fascioles  would  be  placed  in  the  Pentagonasteridse  or  Oonias- 
teridse. 

By  this  rearrangement  the  former  family  would  include  mostly  those 
genera  covered  with  true  paxillae  and  parapaxillae,  and  the  latter  would 

*  Voyage  of  the  Challenger^  xxx,  pp.  xxviii-xxxi,  1,  174,  260, 1889. 
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include  mostly  genera  covered  with  spinous  or  granulated  plates,  pro- 
topaxillse,  or  pseudopaxillae.* 

The  various  kinds  of  abactinal  ossicles  pass  into  each  other  by  vari- 
ous intermediate  forms,  so  that  it  is  imx>ossible  to  draw  any  very  strong 
or  sharp  family  lines  on  this  character  alone,  though  the  character  of 
the  plating  may  generally  be  taken  as  of  generic  value. 

The  existence  of  definite  fascicles  of  specialized  spinules  or  papillae 
on  the  margins  of  the  plates,  so  as  to  form  covered  channels  along  their 
sutures,  is  evidently  a  character  both  of  morphological  and  physiolog- 
ical importance.  The  existence  of  fascicles  is  correlated  with  the  mode 
of  life.  Such  forms  as  have  them  appear  to  live  more  or  less  buried  in 
soft  mud  or  sand  and  the  fascicles  are  evidently  for  the  purx>ose  of  pro- 
viding a  free  circulation  of  water  around  the  whole  surface  of  the  body^ 
both  to  provide  for  respiration  and  to  keep  the  surface  of  the  body  free 
from  dirt.  The  paxilliform  plates  also  contribute  to  both  these  func- 
tions. 

The  typical  Astropectinida)  are  among  those  best  provided  with 
fascicles  and  with  the  most  highly  .developed  forms  of  paxillse.  They 
are  also  those  that  are  eminently  dwellers  in  and  beneath  mud  and 
sand.  The  pointed  form  of  the  ambulacral  feet  is  correlated  with  the 
same  habit. 

The  family  Porcellanasteridae  includes  Ctenodiscm^  Porcellanaster^ 
and  allied  genera,  which  have  similar,  but  even  more  specialized,  struc- 
tural adaptations  for  the  same  purposes. 

Within  the  limits  of  the  family  Archasteridae  Mr.  Sladen  made  four 

*  It  seems  desirable  to  have  special  terms  to  designate  these  various  forms  of  dermal 
ossicles,  which  are  generally  included  rather  indefinitely  under  the  terms  paxiUse 
and  pseudopaxllliB.  As  understood  by  me,  true  pijunlla  are  columnar  or  hour-glass- 
shaped  ossicles  with  narrow,  usually  isolated,  bases,  which  bear  at  summit  a  group 
of  small  spinules,  of  which  the  marginal  series  are  usually  different  from  the  rest 
and  divergent,  so  as  to  cover  the  intervening  spaces  between  the  spines.  These  are 
highly  developed  in  most  species  of  Astropecien, 

SpinapaxilUB  are  of  the  same  general  structure,  but  the  center  of  the  summit  ia 
occupied  by  a  distinct  spine,  or  by  more  than  one.  Such  forms  occur  on  Luidiay 
PoHtasUTf  etc. 

Parapaiilla  are  lower  and  broader,  rounded  ossicles,  or  angular  plates  with  a 
raised  central  portion,  or  like  a  low  column;  they  may  be  either  isolated  or  articu- 
lated  by  their  bases;  the  summit  is  covered  with  small,  short,  differentiated  spinules^ 
mnch  like  those  of  true  paxiUse.  Those  on  the  dorsal  surface  of  Plutona$t^  are 
examples.    They  sometimes  bear  a  central  spine. 

Protopaiilla  are  similar,  but  less  elevated  convex  ossicles  or  plates,  covered  with 
round  or  angular  granules,  with  the  marginal  series  differentiated  and  more  or  less 
oovering  the  grooves  between  the  plates.  As  in  the  preceding,  there  may  be  a  cen- 
tral spine  in  some  cases.  This  form  occurs  on  Plutonaster,  and  on  many  species  of 
PentagonasteridflD.  The  transition  from  this  last  kind  to  simple,  uniformly  granu- 
lated plates  is  easy,  when  the  grooves  between  the  plates  become  obsolete. 

Pseudopaxillof  are  plates  with  flattened,  often  lobed  or  branched,  and  mostly  over- 
lapping bases,  which  bear  a  group  of  slender,  fascicled  spinules,  on  the  more  or  less 
raised  central  or  subcentral  area.  These  have  no  differentiated  marginal  series  of 
spinules.     This  form  is  well  seen  in  Solaetery  CribreUa,  etc. 
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subfamilies.  These  are  mostly  small  groups  of  genera  that  have  more 
or  less  close  relations  to  each  other,  but  the  distinctions  between  some 
of  them  seem  to  me  too  slight  for  even  subfamily  groups.  Every  new- 
genus  discovered  is  likely  to  break  down  some  of  the  distinctions  made 
between  such  groups.  Moreover,  some  of  the  distinctive  characters 
given  by  Mr.  Sladen  do  not  hold  good  for  the  genera  classified  by  him. 
Thus,  the  subfamily  Pararchasterinse  is  said  to  have  the  papulae  "con- 
fined to  a  limited  area  at  the  base  of  the  rays,"  while  the  subfamily 
Plutonasterinse  is  said  to  have  them  "distributed  over  the  whole  abac- 
tinal  area.''  But,  as  a  matter  of  fact,  scarcely  any  of  the  genera 
referred  to  either  of  the  subfamilies  have  the  papulae  so  distributed, 
and  in  many  of  the  genera  they  can  be  best  described  as  confined  to 
the  central  part  of  the  disk  and  to  the  median  or  radial  areas  of  the 
basal  part  of  the  rays  and  disk.  They  are  almost  always  lacking  on 
the  distal  and  submarginal  parts  of  the  rays,  and  on  more  or  less  exten- 
sive dorsal  interradial  areas  of  the  disk.  This  is  the  case  in  Plutonaa- 
ter,  Dytastery  Psevdar chaster,  etc.,  and  is  also  the  usual  arrangement  in 
the  Pentagonasteridae . 

The  genus  Pararchasterj  S]Qden=B€nthopect€ny  Verrill  has  essentially 
this  same  arrangement  of  papulae,  only  they  are  absent  from  a  somewhat 
greater  portion  of  the  distal  part  of  the  ray,  but  different  specimens  of 
the  same  species  vary  widely  in  this  respect  according  to  their  age.  In 
fact,  there  is  nothing  very  peculiar  in  their  arrangement  in  this  genus, 
as  compared  with  various  other  species  formerly  included  in  the  genus 
"Arc7ia«<6r,"  so  that  when  the  genus  Benthopecten  was  first  briefly 
described  by  me  I  did  not  consider  it  necessary  to  refer  to  this  feature, 
there  being  various  other  characters  of  much  greater  value. 

The  special  arrangement  of  the  i>apulae  in  Pontaster  is,  however,  a 
character  of  importance.  But  there  is  surely  no  very  close  affinity 
shown  between  Pontaster  and  Benthopecten  by  the  arrangement  of  the 
papulae. 

My  own  view  is  that  Benthopecten  may  be  more  closely  allied  to  some 
of  the  genera  referred  to  the  l^entagonasteridae  by  Mr.  Sladen,  for  it 
has  neither  paxillae  nor  fascioles,  but  it  does  have  large,  odd,  interra- 
dial marginal  plates,  a  feature  found  in  some  of  the  other  genera  of 
the  latter  family .-  Probably  there  should  be  a  special  subfamily,  Ben- 
thopectininWy  established  for  it. 

On  the  other  hand,  a  special  subfamily,  PontasterinWy  may  well  be  es- 
tablished for  the  genus  Pontaster  and  allied  genera,  which  are  evidently 
closely  related  to  the  more  typical  genera  of  Archasteridae. 

A  very  remarakable  new  genus  of  this  group,  and  apparently  closely 
allied  to  Pontaster^  though  it  has  large  papular  areas,  exists  on  the 
Pacific  coast.     It  has  the  following  characters: 

AcANTHABOHASTER,  new  genus. 

Rays  usually  five,  long,  angular,  tapered.  Disk  small;  actinal  inter- 
radial plates  very  few,  spinous,  confined  to  the  disk;  marginal  plates 
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of  moderate  size,  more  or  less  alternate,  spiniferous;  those  of  the 
upper  series  smaller  than  those  of  the  lower,  rounded,  with  a  central 
eminence  bearing  a  single  large  movable  spine,  with  a  group  of  small 
spinules  around  its  base.  The  plates  of  the  lower  series  may  bear  two 
or  more  similar  large  spines  surrounded  by  spinules.  The  upper  mar- 
ginal plates  form  a  narrow  margin  along  the  rays. 

The  dorsal  surface  is  covered  with  small,  unequal  plates  in  the  form 
of  protopaxillae  and  spinopaxillse;  the  latter  have  a  low,  round  column 
and  bear  a  large,  central,  articulated  spine  surrounded  at  base  by  a 
circle  of  small  spinules;  they  are  found  on  the  disk  and  along  the 
median  part  of  the  rays.  The  protopaxillse  are  smaller  and  part  of 
them  bear  only  small  spinules;  others  have  a  small  central  spine. 

The  papulae  cover  most  of  the  disk  and  the  entire  basal  part  of  the 
rays. 

Peculiar  double  pectinate  pedicellarise  exist  on  the  dorsal  surface  of 
the  rays  and  disk,  and  a  single  one,  of  larger  size,  occupies  the  center 
of  each  actinal  interradial  area;  in  one  case  a  similar  structure  re- 
places the  two  upper  marginal  plates  in  the  interradial  angle.  These 
large  actinal  compound  i)edicellari8e  may  have  ten  to  twelve  incurved 
papillae  on  each  side,  while  those  of  the  dorsal  surfaces  have,  usually, 
three  to  six.  Some  of  the  latter  have  three  convergent  groups  of 
curved  papillae.  The  central  dorsal  i)ore  is  very  evident  and  sur- 
rounded by  papillae. 

The  adambulacral  plates  have  a  salient  inner  angle,  and  l>ear  a  diver- 
gent group  of  furrow-spines  and  a  transverse  actinal  row  of  long 
spines. 

The  jaw-plates  are  large,  and  bear  simple  marginal  and  actinal  series 
of  long  spines. 

The  type  (Acantharchaster  daicsoniy  Verrill),  originally  described* 
as  Archaster  dawsoni^  Verrill,  was  taken  in  111  fathoms  off  the  Queen 
Charlotte  Islands. 

Family  Stichasterid^,  Perrier. 

NEOMORPHASTER  FORCIPATUS,  new  species. 

Rays  five,  high  and  rounded  at  the  base,  tapering  rather  rapidly  to 
the  slender,  acute  tips,  and  in  the  dry  specimen  showing  a  distinct, 
elevated  median  row  of  large  plates  and  four  lateral  rows  of  some- 
what smaller  plates  on  each  side.  Interbrachial  angles  subacute;  disk 
rather  small,  swollen,  in  the  dry  specimen  depressed  in  the  center. 
The  lesser  to  the  greater  radii  are  about  as  one  to  five.  Smaller 
radiusof  the  type  specimen,  16  mm.;  greater  radius,  85  mm. ;  breadth  of 
arms  at  base,  19  mm.;  height  of  the  arms  at  base,  1(>  mm.;  diameter  of 
madreporic  plate,  4  mm. 

The  disk  and  the  principal  rows  of  dorsal  plates  of  the  rays  are 
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covered  with  short,  thick,  blunt,  almost  granule-like  spinules  and  with 
a  great  abundance  of  comparatively  large  crossed  pedicellariee,  which 
are  also  scattered  over  all  the  plates,  both  of  the  dorsal  and  lateral 
surfaces  of  the  arms  and  disk;  many  of  these  pedicellariae  are  nearly 
as  large  as  the  adjacent  spinules  and  about  half  as  thick  as  the  larger 
spinules  of  the  dorsal  series.  The  rows  of  plates  along  the  sides  of  the 
arms  are  destitute  of  spinules,  but  are  thickly  covered  with  pedicellariae. 
Adjacent  to  the  adambulacral  plates  there  is  a  row  of  stout  ventral 
plates,  each  of  which  bears  two  stout,  obtuse,  club-shaped  spines  placed 
side  by  side  and  forming  a  somewhat  irregular  row,  which  terminates 
before  reaching  the  middle  of  the  arm.  Outside  of  these  there  is  another 
row  of  prominent  plates,  each  of  which  bears  one  or  two  small  spines 
toward  the  base  of  the  arms,  but  beyond  the  middle  of  tlie  arm  each 
bears  two  spines  or  sometimes  three,  like  those  of  the  inner  row.  The 
surface  of  these  large  ventral  plates  is  covered,  like  the  dorsal  and  lateral 
ones,  with  large  crossed  pedicellarise.  Each  adambulacral  plate  bears 
two  or  sometimes  three  moderately  long,  round,  blunt,  and  often 
slightly  clavate  spines,  so  arranged  as  to  fonn  two  pretty  regular  rows. 
!N^ear  the  mouth  each  plate  usually  bears  a  single  spine  forming  a 
simple  row.  Attached  to  the  adambulacral  spines  and  in  the  ventral 
intcrradial  spaces  are  many  acute,  ovate,  forcipate  pedicellariae,  often 
mixed  with  crossed  pedicellariae  and  scarcely  exceeding  the  latter 
in  size;  along  the  inner  edge  of  the  adambulacral  furrow  there  are 
numerous  smaller  pedicellariae  similar  in  shape.  Many  of  these  are 
raised  on  slender  pedicles;  they  often  form  a  group  of  three  or  four  on 
the  inner  end  of  each  plate.  Jaws  elongated,  with  three  or  four  rather 
long,  round,  subacute  spines  in  a  row  along  each  side,  and  with  four 
longer  convergent  spines  at  the  inner  end,  two  of  which  are  directed 
upward  and  inward. 

The  central  part  of  the  disk  is  covered  by  a  system  of  rather  large 
primary  plates,  which  form  a  more  or  less  distinct  rosette.  The  mad- 
reporic  plate  is  near  the  center,  moderately  large,  flattish  or  somewhat 
concave,  and  surrounded  by  numerous  spinules  like  those  of  the  neigh- 
boring plates.  It  occupies  the  whole  upper  surface  of  a  large  primary 
basal  plate.  The  plates  of  the  median  dorsal  series  are  rather  large 
and  prominent,  closely  united  in  a  continuous  series;  their  prominent 
crests  are  transverse  and  bear  about  10  to  12  spinules,  which  are 
arranged  in  about  two  irregular  transverse  rows,  intermingled  with  the 
pedicellarisB;  another  row  of  similar  but  somewhat  smaller  plates 
extends  from  the  dorsal  interradial  angle  to  the  tip  of  the  arm  on  each 
side;  this  row,  at  first  dorsal,  becomes  median-later'al  at  about  the 
middle  of  the  ray.  Toward  the  base  of  the  arm  these  plates  usually  bear 
a  transverse  row  of  2  to  4  small  sjnnules  on  a  distinct  crest  or 
ridge,  but  these  mostly  disappear  before  reaching  the  middle  of  the 
arm ;  between  this  row  of  plates  and  the  median  dorsal  row  on  the 
basal  imrt  of  tiie  arm  there  is  an  intermediate  row  of  smaller  plates, 
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most  of  which  bear  a  small  group  of  spiuiiles  and  pedicellariaB,  bat  this 
row  becomes  indistinct  at  about  the  middle  of  the  arm,  yet  continues 
to  the  end.  The  sides  of  the  arms  at  the  base  are  occupied  by  about 
three  rows  of  large,  close  plates,  mostly  without  spinules.  These 
longitudinal  rows  of  plates  are  united  by  short,  stout,  transverse  proc- 
esses, so  that  they  leave  small  rounded  interspaces,  each  of  which 
bears  a  group  of  3  to  6  or  more  papulse  on  the  dorsal  surface;  on  the 
lower  lateral  and  ventral  surfaces  the  interspaces  become  much  smaller, 
and  the  papulae  often  stand  singly.  All  the  plates  are  very  firmly  united 
together,  both  transversely  and  longitudinally,  so  that  their  outlines 
can  not  be  distinguished  in  the  dry  specimen  without  maceration. 

The  ambulacral  sucker-tubes  form  4  close  rows,  and  are  furnished 
with  small  terminal  suckers. 

Two  specimens  (Nos.  11131  and  11425,  D.  S.  IST.  M.)  were  taken  in  1885 
at  stations  2530  and  2531,  off  George's  Bank,  in  956  and  852  fathoms; 
and  another  in  1886  (No.  14859,  U.  S.  N.  M.)  at  station  2681,  off  Martha's 
Vineyard,  in  990  fathoms. 

The  generic  position  of  this  singular  species  is  somewhat  doubtful. 
It  appears  to  be  more  nearly  allied  to  Neomorphaster  eustichusj  Sladen, 
from  off  the  Azores,  in  900  to  1,000  fathoms,  than  to  any  other  described 
form.  It  differs,  however,  in  having  more  numerous  pedicellariae  scat- 
tered over  the  surface,  in  the  greater  number  of  papulae,  in  the  trans- 
verse arrangement  of  the  dorsal  spinules,  and  in  having  longer  and 
more  slender  furrow-spines. 

Family  Solastebid^,  Perrier. 

S0LA8TER  8YRTENSIS,  new  species. 

Bays  usually  9,  well  rounded  above,  high  at  base,  regularly  tapered, 
moderately  long,  the  length  about  equal  to  the  diameter  of  the  disk. 
Interradial  angles  subacute,  occupied  by  close  psuedopaxillae.  Disk 
flattened  or  convex,  according  to  the  mode  of  preservation.  Badii 
about  as  1  to  3.  In  one  of  the  type  specimens,  the  diameter  is  165  nmi. ; 
lesser  radius,  28  mm. ;  greater  radius,  80  to  85  mm. ;  breadth  of  rays 
at  base,  18  mm.;  height  of  rays  at  base,  16  mm.;  diameter  of  dorsal 
pseudopaxillae,  about  0.75  mm;  diameter  of  madreporic  plate,  3  mm. 

The  whole  dorsal  surface  and  the  sides  of  the  rays  are  closely  and 
evenly  covered  with  rounded,  flat-topped  pseudopaxillae,  larger  and 
more  even  than  those  of  S.  endeca.  Those  covering  the  central  area  of 
the  disk  and  middle  of  the  basal  part  of  the  rays  are  largest,  the  size 
regularly  decreasing  toward  the  ends  and  outer  sides  of  the  rays. 
The  spinules  on  the  largest  pseudopaxillae  are  often  30  to  40  in  num- 
ber, of  which  20  to  25  or  more  surround  the  margin,  while  6  to  12  or 
more  form  a  central  group.  They  are  all  similar — small,  slender,  of 
moderate  length,  and  rough  at  the  blunt  tips,  and  seem  to  be  united 
at  their  bases  by  a  membranous  web. 
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When  the  spinules  are  well  preserved  those  of  adjacent  pseudopax- 
illje  are  nearly  in  contact,  giving  the  surface  an  even  and  somewhat 
tessellated  appearance.  The  pseudopaxillae  on  the  sides  of  the  rays 
form  regular  oblique  rows,  diverging  downward  and  outwards 

The  papulte  are  large  and  occur  either  singly  or  in  groups  of  two  or 
three  in  each  small  interspace  between  the  dorsal  plates  of  the  disk 
and  arms;  on  the  sides  of  the  arms  they  mostly  occur  singly.  No 
papulsB  were  found  below  tlu  marginal  plates.  Madreporic  plate  of 
moderate  size,  covered  with  fine,  much  convoluted  gyri  Upper  mar- 
ginal plates  small,  bearing  pseudopaxillse  slightly  larger  than  those 
above  them  on  the  basal  part  of  the  arms,  but  becoming  much  more 
distinct  toward  the  tips,  where  the  adjacent  lateral  pseudopaxillae  are 
small.  The  inferior  marginal  plates  are  much  larger  and  somewhat 
prominent;  the  elevated  portion  is  compressed,  elongated  transversely 
to  the  ray,  and  bears  an  oblong  group  of  numerous  small,  crowded 
paxilliform  spinules,  similar  to  those  of  the  dorsal  pseudopaxillae. 
About  55  lower  marginal  plates  occur  on  each  side  of  a  ray. 

The  inferior  interradial  spaces  are  of  rather  small  size  and  are  closely 
covered  by  plates  which  bear  mostly  elliptical  or  oblong  paxilliform 
clusters  of  small,  slender,  crowded  spinules,  similar  to  those  of  the 
marginal  plates,  but  larger  than  those  of  the  dorsal  pseudopaxillae. 

A  row  of  6  or  8  interradial  plates,  bearing  paxilhe,  extends  a  short 
distance  out  on  the  arms  between  the  marginal  and  adambulacral 
plates. 

The  adambulacral  spines  are  long  and  slender;  in  the  furrow-series 
each  plate  bears  a  group  of  4  (sometimes  alternately  3  and  4,  or  5  and 
4)  rather  long,  tapering  subacute,  somewhat  divergent  and  nearly 
equal  spines,  which  stand  in  a  line  slightly  oblique  to  the  edge  of  the 
furrow  and  are  connected  together  by  a  web,  often  extending  to  half 
their  length  in  dry  specimens  and  further  in  alcoholic  ones.  In  alco- 
holic specimens  all  the  spines  are  invested  in  a  rather  thick  mem- 
brane. Each  adambulacral  plate  bears,  also,  a  transverse  series  of  4 
or  5  spines  of  about  the  same  length  as,  but  somewhat  thicker  than, 
the  furrow-series;  they  dift'er  but  little  in  length,  but  the  outermost 
ones  are  slightly  smaller  than  the  inner  ones. 

The  jaw-plates  are  large  and  broad;  ea<5h  pair  jointly  bears  an 
inwardly  directed  grouj)  of  6  rather  stout  tapered  spines,  of  which 
the  4  central  ones  are  largCvSt;  each  plate  also  bears  a  marginal  row 
consisting  of  7  or  8  somewhat  smaller  spines,  the  innermost  ones  being 
the  largest;  a  curved  row  of  8  or  9  similar  spines  is  borne  on  the 
central  crest  of  each  jaw  plate;  those  of  the  2  rows  usually  cross  each 
other  over  the  elliptical,  naked,  intermediate  space. 

Off  Cape  Cod,  station  264,  in  80  fathoms,  1879;  off  j!^ova  Scotia,  sta- 
tions 85  and  86,  101  fathoms,  1877;  also  taken  by  the  Gloucester  fisher- 
men on  George's  and  Western  Banks,  in  45  to  80  fathoms. 

This  species  is  allied  to  8.  endeca,  tut  differs  widely  from  that  species 
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in  the  much  longer  and  more  numeroas  furrow-spines;  in  the  larger 
and  more  evenly  spined  dorsal  pseudopaxillse;  in  the  much  smaller 
and  more  spinulated  ventral  areas;  and  in  the  shorter  and  broader  jaw- 
plates  and  shorter  mouth-spines. 

SOLASTER  BENEDICTI,  new  species. 

Bays  usually  nine,  moderately  long,  well-rounded,  tapering  rapidly 
to  the  narrow  acute  tip;  rather  high  at  base;  in  length  about  equal 
to  the  diameter  of  the  disk;  the  lesser  to  the  greater  radii  are  as  1  to 
2.75.  Greatest  diameter  of  the  largest  type  specimen,  220  mm.;  lesser 
radius  38-42  mm.;  greater  radius,  105-115  mm.;  breadth  of  arms  at 
base,  25  mm. ;  height  of  arms  at  base,  1 5  mm. ;  diameter  of  dorsal  paxillse, 
about  5  mm. ;  diameter  of  madreporic  plate,  3  mm. ;  distance  from  the 
center  of  the  madreporic  plate  to  anus,  11  mm.;  length  of  the  crests  of 
the  marginal  plates  transversely,  3  mm.;  height,  including  spinules, 
about  2  mm.  Jaws  broad,  truncated,  with  four  subequal  oral  spines 
and  numerous  small  lateral  spines. 

The  disk  is  thick,  swollen,  usually  convex.  The  whole  dorsal  and 
lateral  surfaces  of  the  disk  and  arms  are  covered  with  small,  well  sepa- 
rated, conical  pseudopaxillae  which  bear  a  small  group  of  tapering, 
acute,  divergent  spinules.  The  pseudopaxillae  on  the  central  region 
of  the  disk  are  larger  than  elsewhere  and  bear  about  5  to  7  spinules, 
of  which  1  is  central  and  sometimes  longer  than  the  others. 

On  the  sides  and  towards  the  ends  of  the  arms  the  pseudopaxillsB 
decrease  regularly  in  size  until  they  bear  but  one  or  two  small  spinules 
near  the  tips  of  the  arms.  On  the  sides  of  the  arms  they  are  arranged 
in  quincunx  and  form  regular  oblique  rows.  On  the  dorsal  surface 
they  are  arranged  regularly,  but  do  not  form  very  distinct  rows.  The 
papulse  are  rather  small  and  mostly  occur  singly  in  each  interspace 
between  the  plates,  which  are  rather  firm  and  form  a  closely  reticulated 
skeleton.  The  madreporic  plate  is  small,  inconspicuous,  partially  con- 
cealed by  several  special  pseudopaxillaB  larger  than  the  rest;  it  is 
situated  decidedly  nearer  to  the  center  than  to  the  margin.  Anal  open- 
ing conspicuous,  nearly  central.  The  upper  marginal  plates  are  very 
small  and  bear  pseudopaxillaB  similar  to,  and  only  slightly  larger  than, 
those  of  the  plates  above  them.  Inferior  marginal  plates  much  larger, 
with  a  prominent,  much  compressed,  transverse  crest  which  bears  a 
row  of  small  conical  spinules,  of  which  there  are  10  to  12  or  more 
on  the  plates  near  the  base  of  the  arms,  where  they  mostly  form  a  sin- 
gle row,  but  on  the  distal  portion  of  the  arm,  where  the  plates  become 
thicker  and  more  rounded,  the  spinules  are  shorter,  stouter,  and  form 
two  rows;  the  spinules  near  the  lower  margin  of  the  plate  are  the 
longest;  when  well  preserved  these  spinules  usually  taper  to  an  acute 
tip.  In  the  interradial  angles  the  crests  of  the  marginal  plates  become 
very  thin,  and  the  spinules  are  more  slender,  more  numerous,  and  often 
form  a  single  regular  row.  The  actinal  interradial  areas  are  moderately 
Proc.  X.  M.  94 18 


Digitized  by 


Google 


274  NEW  STARFISHES  AND  OPHIUEANS— FEB  RILL.  vol.xvil 

wide  and  closely  covered  with  concealed  plates,  each  of  which  bears,  on 
a  small  conical  elevation,  one  or  two  tapering  acute  spines,  similar  to, 
but  smaller  than,  the  adjacent  adambulacral  spines.  A  row  of  inter- 
mediate actinal  plates  extends  out  on  the  rays  nearly  to  the  tips, 
between  the  lateral  and  adambulacral  plates;  each  of  these  usually 
bears  a  simple  acute  spine  similar  to  the  adjacent  adambulacral  spines. 
In  younger  specimens  a  similar  row  of  plates  and  spines  extends  out  a 
short  distance  along  the  ray.  Each  of  the  adambulacral  plates  bears 
an  inner  or  furrow-group  of  4  or  6  moderately  long,  rather  stout, 
tapered,  acute  spines,  of  which  the  central  ones  are  a  little  the  longest; 
these  spines  are  firmly  united  by  a  web  for  more  than  half  their  length 
in  dry  specimens,  in  some  of  which  they  closely  interlock  across  the 
grooves.  Each  plate  also  bears  a  transverse  row,  usually  of  3  mod- 
erately stout,  much  tapered,  acute,  usually  somewhat  curved  spines. 
These  are  about  equal  in  length  and  are  longer  than,  and  about  twice 
as  thick  as,  tbe  fdrrow-spines. 

This  species  was  taken  in  1885  at  station  2530,  off  George's  Bank,  in 
956  fathoms,  one  specimen  (No.  14848,  TJ.  S.  N.  M.);  at  station  2550,  off 
Martha's  Vineyard,  in  1,081  fathoms,  one  specimen  (No.  11816,  U.  S. 
N.  M.),  and  in  1886  at  station  2682,  off  Martha's  Vineyard,  in  1,004 
fathoms,  three  specimens. 

CROSSASTER  HELIANTHUS,  new  apecies. 

Bays  about  13,  rather  short,  their  length  less  than  the  diameter  of 
the  disk,  rounded  above,  rapidly  tapered.  The  proportion  of  the  radii 
of  the  type  specimen  is  as  1  to  2.10. 

The  greatest  diameter  is  125 mm. ;  the  lesser  radius,  30  mm. ;  the  greater 
radius,  63  mm. ;  the  diameter  of  tl^e  madreporic  plate,  4  mm. ;  breadth  of 
rays  at  base,  13  mm. ;  length  of  rays,  30  to  38  mm.  The  disk  is  large 
and  swollen.  The  whole  dorsal  surface  is  covered  with  moderately  large 
and  somewhat  elongated  paxiUiform  prominences  or  pseudopaxillae, 
which  are  rather  regularly  arranged  and  well  separated,  plainly  show- 
ing in  dry  specimens  the  rather  firm  and  closely  reticulated  skeleton 
and  the  small  but  well-defined  interspaces,  so  that  the  surface  has  a 
rough  appearance  when  dry.  The  skeleton  plates  are  stoutest  opposite 
the  interradial  angles  on  the  disk.  The  psendopaxillaB  are  the  broad- 
based  somewhat  conical  central  summits  of  the  plates;  each  of  the 
larger  ones  bears  a  compact  fascicle  of  6  to  12  or  more  small  somewhat 
elongated  erect  spinules,  of  which  2  or  3  in  the  middle  of  each  group 
are  a  little  the  longest,  causing  the  clusters  to  have  a  rounded  apex. 
Toward  the  end  of  the  arms  the  clusters  of  spinules  are  much  smaller. 
The  papulae  are  small  and  very  numerous,  6  to  9  usually  occurring  in 
each  of  the  larger  dorsal  interspaces.  Madreporic  plate  rather  large, 
situated  about  midway  between  the  center  and  margin,  not  surrounded 
by  specially  large  pseudopaxillae. 

The  inferior  marginal  plates  are  prominent,  well  spaced,  not  very 
numerous,  about  16  to  18  in  the  type  specimen.    Those  near  the  base 
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of  the  ray  are  transversely  obloug,  with  a  curved  summit,  and  bear 
20  to  30  small  slender  spinules  mostly  arranged  in  2  rows;  the  up- 
per ones  are  smallest  and  similar  to  those  of  the  dorsal  pseudopaxillsB. 
Beyond  the  middle  of  the  ray  the  marginal  plates  become  short  and 
bear  an  irregular  group  of  crowded  paxillary  spinules.  The  upper  mar- 
ginal plates  are  small  and  bear  paxilliform  groups  scarcely  different 
from  those  of  the  dorsal  surface  of  the  rays;  on  most  of  the  rays  there 
is  an  irregular  row  of  small  pseudopaxiUse  just  below  the  inferior  mar- 
ginal plates,  but  usually  terminating  before  reaching  the  end  of  the 
ray. 

Actinal  interradial  spaces  narrow,  elongated,  and  covered  with  a  thick 
skin  which  is  radially  striated  and  bears  small  scattered  fascicles  of  2 
to  6  rather  long,  slender,  paxillary  spinules,  while  some  similar  spinules 
stand  singly,  leaving  much  of  the  surface  bare.  The  adambnlacral 
plates  are  crowded  and  each  bears  a  furrow-group  of  3  or  4  rather  long, 
tapering,  acute  spinules,  which  stand  in  a  somewhat  curved  row,  the 
central  one  being  larger  and  somewhat  farther  inward  than  the  others; 
outside  of  these,  each  plate  bears  a  transverse  row  of  about  10  to  12 
closely  placed  spines,  similar  in  size  to  the  furrow-spines;  some  of  these 
spines  are  forked  at  the  tip,  others  are  obtuse,  but  most  are  acute,  and 
the  outermost  are  somewhat  smaller  and  more  slender  than  the  others. 
In  alcoholic  specimens  these  spines,  as  well  as  all  the  furrow-spines, 
are  united  by  a  web.  The  jaw-plates  are  narrow  and  elongated;  each 
bears  4  large,  inwardly  directed  terminal  spines,  of  which  the  2  central 
are  decidedly  larger  and  longer  than  the  others,  and  also  a  row  of 
smaller  acute  spines  on  each  side.  The  ventral  surface  of  each  jaw 
forms  a  sharp,  elongated  carina  inclosing  a  narrow  elliptical  space. 
On  each  carina  there  are  about  10  to  12  slender  elongated  spines. 

This  species  appears  to  be  a  true  Crossaster^  but  differs  widely  from 
C.  papposus  in  the  stouter  and  closer  skeleton  plates,  smaller  and  more 
numerous  dorsal  pseudopaxillse,  with  much  shorterv  spinules,  and  in 
the  much  more  numerous  and  shorter  adambnlacral  spines. 

It  was  taken  in  1880  by  the  Gloucester  fishermen,  near  George's 
Bank,  in  deep  water  (schooner  Martha  C.  Young.) 

Family  Ptebasterid^,  Perrier. 

PTERASTER  (TEMNASTER)  HEXACTI8,  new  species. 

Disk  broad,  very  high,  evenly  convex,  with  a  rather  large  central 
opening  surrounded  by  circles  of  prominent,  imbricated,  and  webbed 
spines.  Bays  six,  short,  broad,  tapered  to  blunt  tips,  their  lateral 
margins  convex.  Lesser  to  greater  radii,  about  as  1  to  1.5.  Lesser 
radii,  22  mm.;  greater  radii,  32  to  35  mm.,  in  the  alcoholic  specimen; 
height  of  disk,  30  mm. 

The  surface  of  the  disk  is  covered  with  very  numerous  small  spin- 
nles,  covered  more  or  less  completely  with  a  thick  skin-like  membrane 
and  arranged  in  irregular,  divergent  groups. 
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The  integumeiit  between  the  spiuoles  is  thick,  smooth,  firm,  and 
everywhere  perforated  by  numerous  very  small,  round  pores. 

In  each  interradial  region  there  is  a  narrow,  radiating  groove,  lined 
with  thick  naked  integument,  destitute  both  of  spinules  and  pores,  but 
showing  a  wrinkled  surface.  These  grooves  commence  at  about  one- 
fourth  the  distance  from  the  dorsal  center  to  the  margin.  In  some 
cases  there  is  only  a  small  slit-like  opening  in  the  upper  end  of  the 
groove,  communicating  with  the  space  beneath  the  dorsal  membrane, 
but  in  some  of  the  interradii  the  sht  is  much  larger  and  longer,  reach- 
ing nearly  or  quite  to  the  margin,  and  communicates  with  a  large 
marsupial  pouch,  containing  well-formed  young,  some  of  which  were  in 
the  act  of  escaping  when  preserved.  Apparently  the  slit-like  openings 
are  formed,*  or  at  least  much  enlarged,  when  the  young  are  ready  to 
come  forth,  and  after  their  birth  the  edges  of  the  slits  may  become 
again  united. 

The  dorsal  spines  or  pseudopaxillae  beneath  the  integument  are 
large,  stout,  rather  long,  and  surmounted  with  a  large  divergent  group 
of  long,  slender  spinules.  In  the  interradial  region,  within  the  mar- 
supial pouch,  there  is  a  group  of  several  lobed  or  branched  papulae  at 
the  base  of  each  paxilliform  spine.  The  large  spines  situated  along 
each  side,  within  these  cavities,  have  rudimentary  spinules  at  the  sum- 
mit, which  do  not  reach  the  outer  membrane  so  that  they  stand  free 
within  the  cavity,  thus  leaving  the  membrane  unsupported  along  the 
slits.  On  the  ventral  side  the  rays  are  nearly  flat,  and  the  disk  around 
the  mouth  is  deeply  concave. 

Each  ray  is  broadest  at  the  margin  of  the  disk.  The  transverse 
combs  are  numerous  and  covered  with  a  thick,  firm  skin,  which  entirely 
conceals  the  spines  in  alcoholic  specimens.  On  the  broadest  part  of 
the  ray,  opposite  the  margin  of  the  disk,  there  are  mostly  four,  rarely 
five,  spines  of  moderate  length  in  each  comb;  of  these  the  one  next  the 
groove  is  somewhat  shorter  than  the  two  or  three  which  succeed  it, 
while  the  outermost  is  still  shorter  and  directed  more  outward,  so  that 
the  group  has  a  somewhat  rounded,  but  not  very  elevated,  scolloped 
margin,  the  membrane  receding  somewhat  between  the  points  of  the 
spines.  The  spines,  when  exposed,  are  rather  slender,  flattened,  rough, 
and  truncate  at  the  flat  tip;  beyond  the  outer  spine  the  web  rapidly 
becomes  Jess  elevated  and  each  comb  lies  somewhat  obliquely  over  the 
one  next  beyond  it,  and  becomes  only  a  slightly  elevated  broad  fold 
before  reaching  the  margin.  These  folds  entirely  conceal  the  trans- 
verse, ventral  spines,  which  extend  to  the  margin  of  the  ray,  but  pro- 
ject beyond  it  very  little,  if  at  all,  so  that  the  margin  is  only  crenulate 
or  separated  into  small  blunt  lobes,  separated  by  slight  notches. 

Between  the  outer  ends  of  the  combs  of  webbea  spines  there  is  a 
small,  oval  pore,  which  is  sometimes  covered  by  an  oval  operculum, 
but  in  some  cases  it  gives  exit  to  a  group  of  two  or  three  short,  blunt 
papuliform  organs.   ' 
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The  jaws  are  sarrounded  by  a  marginal  group  of  long,  slender,  webbed 
spines,  of  which  there  are  about  four  or  five  on  each  side;  the  two  inner- 
most are  somewhat  the  largest;  on  the  actinal  side  of  the  jaws  there 
are  also  two  much'  larger,  isolated  spines,  one  on  each  plate;  these  are 
entirely  covered  by  a  thick  skin ;  when  this  is  removed  the  spine  is 
flattened,  tax>ered,  and  blunt  at  the  tip,  with  a  rough  surface,  but  not 
hyaline. 

The  ambulacral  feet  are  large  and  in  two  regular  rows. 

Color  of  the  alcoholic  specimen  dull  purple  above,  darkest  on  the 
central  part  of  the  disk  and  interradial  region ;  beneath  yellowish. 

Taken  at  station  2433,  off  Newfoundland  Bank,  N.  lat.  43©  05',  W. 
long.  50O  43',  in  57  fathoms;  one  specnmen  (No.  12004,  U.  S.  N.  M.). 

This  species  not  only  differs  from  other  known  forms  in  having  six 
rays,  but  appears  to  be  peculiar  in  the  presence  of  naked  interradial 
grooves  and  genital  slits.  This  last  character  may  be  sufficient  to  war- 
rant its  separation  as  a  distinct  subgenus  ( Temnaster,  Verrill),  or  even 
as  a  genus.  It  differs  from  our  other  species  also  in  having  fewer  and 
stouter  spines  in  the  ventral  combs;  in  the  broader  and  flatter  ventral 
surface  of  the  shorter  rays;  in  the  much  thicker  skin  of  the  ventral 
combs,  and  in  the  less  evident  comb  of  spines  along  the  margins  of  the 
rays.  The  dorsal  membrane  is  also  firmer  and  not  at  all  granular;  the 
spinules  over  its  surface  are  much  more  numerous,  and  the  pores 
between  them  are  smaller  and  more  numerous. 

The  several  young  ones  taken  from  the  interradial  slits  all  have  six 
rays,  rendering  it  probable  that  this  is  the  normal  number. 

HYMEN  ASTER    MODESTUS,    Verrill. 
Hymenaster  modestua^  Verrill,  Amor.  Joiirn.  Science,  xxix,  p.  151,  1885. 

Body  small,  pentagonal,  with  concave  borders,  rays  short,  broad, 
subacute.  The  dorsal  membrane  is  thin,  translucent,  with  minute 
granule-like  specks;  the  spiracular  pores  are  few  and  minute;  the  dor- 
sal cavity,  beneath  the  membrane,  is  relatively  large.  Each  adambu- 
lacral  plate  bears  three  very  slender,  acute,  rough  spines;  two  are 
placed  obliquely  at  the  inner  edge,  and  of  these  the  distal  is  usually 
much  shorter  than  the  other;  the  third,  which  is  external  to  the  others, 
but  close  to  them,  on  the  actinal  side  of  the  plate,  is  more  erect,  longer, 
and  slightly  larger;  on  the  middle  part  of  the  rays  there  are  often  two 
similar  spines  on  the  actinal  side  of  the  plate,  close  together. 

The  actinal  radial  spines  are  very  slender,  not  crowded,  10  to  18  on 
each  side;  the  longest  ones  are  the  fifth  and  sixth;  these  and  those 
beyond  reach  the  margin,  which  is  scalloped  between  them.  The  pores 
between  the  inner  ends  of  the  actinal  rays  are  round,  and  jirotected  by 
an  opercular  spine  or  papilla,  which  is  flat  and  expanded  at  the  base, 
but  thin  and  slender  at  the  tip.  The  dorsal  pseudopaxilla;  are  rather 
large  and  few  in  number,  with  long  terminal  spinelets,  which  project 
through  the  dorsal  membrane  as  small  spinelets;  they  are  pretty  uni- 
formly distributed,  and  there  are  no  defined  radial  areas. 
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The  jaws  have  a  salient  inner  angle  and  an  elevated  actinal  promi- 
nence, on  which  there  is,  on  each  plate,  a  small,  short  spine  near  the 
inner  end  (others  may  have  existed,  bat,  if  so,  were  rubbed  oflF  in  the 
dredge) ;  on  each  side  of  the  jaw  there  is  a  marginal  series  of  about 
five  slender  spines. 

Color,  in  alcohol,  pale  buff  above,  pink  beneath. 

Greater  radius,  10  mm.;  lesser  radius,  7  mm. 

Stations  2052  and  2096,  in  1,098  and  1,451  fathoms,  1883. 

Family  Echinastebidjs,  Verrill. 

CRIfiR£LLA  PECTINATA,  now  species 

Bays  five,  elongated,  rounded,  thick  at  base,  tapering  evenly  to  the 
small  tips.  Disk  moderat-ely  swollen,  the  lesser  to  the  greater  radii  as 
1:4.4. 

The  lesser  radius  of  the  tyx>e-specimen  is  15  mm.;  the  greater  radius, 
66  mm. ;  breadth  of  rays  at  base,  18  mm. ;  diameter  of  madreporic  plate, 
3  mm. 

The  whole  dorsal  surface  and  sides  of  the  rays  are  evenly  covered 
with  small  well-spaced  pseudopaxillaB,  each  of  which  bears  a  fascicle, 
or  more  rarely  a  comb-shaped  group  of  four  to  eight  or  more  small 
slender  spinules,  which  stand  nearly  erect,  and  are  nearly  equal  in 
length.  The  pseudopaxillse  arise  from  elevations  of  the  plates  and  are 
so  spaced  as  to  leave  intervals  greater  than  their  own  diameters,  thus 
giving  the  surface  a  rough  papillose  appearance;  the  pseudopaxillce 
are  more  closely  arranged  on  the  center  of  the  disk  than  on  the  arms. 
The  madreporic  plate  is  large  and  covered  with  rough  spinules  in  comb- 
like groups. 

Each  of  the  interspaces  on  the  arms  bears  a  single  large  papula,  equal 
in  diameter  to  or  exceeding  the  pseudopaxillaB;  similar  papulae  occur 
between  the  ventral  plates,  where  they  form  regular  longitudinal  rows. 
On  the  ventral  surface  of  the  rays  there  are  three  regular  longitudinal 
series  of  plates  corresponding  in  number  to  the  adambulacral  plates. 
The  plates  in  the  two  outermost  rows  are  oblong  at  the  summit,  and 
each  bears  an  oblong  group  of  slender  paxilliforui  spinules,  arranged 
in  two  rows,  and  similar  to  those  of  the  back.  The  plates  of  the  outer 
row  are  somewhat  smaller  than  those  of  the  next,  and  the  spinules  are 
about  twelve  to  fifteen  in  number  toward  the  base  of  the  rays,  while  in 
the  next  series  there  are  from  twenty  to  twenty-five  spinules,  which 
form  pretty  regular  comb  like  groups;  these  extend  to  the  tips  of  the 
arms.  Each  of  the  interspaces  between  these  rows  of  plates  (which 
probably  represent  marginal  plates)  contains  a  single  large  papula. 
Closely  adjacent  to  the  adambulacral  plates  there  is  a  row  of  smaller 
plates,  each  of  which  bears  a  round  group  of  small  paxilliform  spinules, 
ten  to  fifteen  in  number,  similar  in  size  and  form  to  those  of  the  mar- 
ginal plates.    This  row  of  intermediate  plates  extends  from  the  angle  of 
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the  jaw  nearly  to  the  tips  of  the  arms,  and  is  not  separated  from  the 
adambulacral  plates,  with  which  they  correspond  in  number,  by  any 
papulae. 

Each  of  the  adambulacral  plates  bears  a  single  small  spine,  situated 
deep  within  and  directly  across  the  farrow,  forming  a  single  longitudi- 
nal series,  and  also  a  transverse  group,  consisting  of  eight  to  twelve 
round,  blunt  spinules,  in  two  rows;  the  three  inner  ones  are  decidedly 
longer  and  larger  than  the  rest,  the  innermost  odd  one  being  the  largest 
of  the  three,  and  standing  erect  on  the  extreme  inner  angle  of  the  plate, 
and  therefore  nearly  at  right  angles  to  the  small  spine  within  the 
furrow.  The  outermost  spinules  of  these  groups  are  similar  in  size  to 
those  of  the  adjacent  ventral  plates,  from  which  they  are  separated  by 
a  distinct  continuous  groove.  The  jaws  are  covered  with  numerous 
erect  spines,  which  are  similar  in  size  and  form  to  those  of  the  adam- 
bulacral plates,  but  the  adambulacral  plate  nearest  the  mouth  bears  a 
group  of  small  blunt  spinules  deep  within  the  furrow. 
Eastport,  Me.,  in  shallow  water,  1870.  (A.  E.  Verrill.) 
This  species  is  similar  to  C.  sanguinolenta  in  form  and  general  appear- 
ance, though  the  dorsal  surface  is  more  uneven  and  papillose,  owing 
to  the  larger  size  of  the  pseudopaxillse  and  the  more  regular  inter- 
spaces; the  pseudopaxillfiB  are  generally  more  in  the  form  of  rounded 
fascicles,  instead  of  regular  comb-like  groups.  The  differences  are 
much  more  marked  on  the  ventral  surfaces,  where  the  three  regular 
rows  of  larger  ventral  plates  give  a  very  different  appearance  to  this 
region,  for  in  the  former  species  the  plates  are  scarcely  distinguishable 
in  size,  form,  and  spmulation  from  those  of  the  lateral  and  dorsal  plates 
of  the  rays.  The  adambulacral  and  jaw-spines  are  also  shorter  and 
more  crowded  than  in  the  common  form;  the  papulae  are  more  regularly 
arranged  and  not  so  numerous. 

Family  Astebiid^,  Gray,  1840  (emended). 
HYDRASTERIA8  OPHIDION,  SI  ad  en. 

ABierias  (Hydrasteriae)  ophidian,  Sladen,  Voyage  of  the  Challenger,  xxx,  p.  581, 
pL  99,  iig8.  6  and  4 ;  pi.  103,  figs.  3  and  4,  1889. 

A  broken  specimen  was  found  at  station  2573,  in  1,742  fathoms.  Its 
structural  characters  appear  to  me  to  be  worthy  of  generic  rank. 

Family  Bribing iD^,  Sars. 

ODINIA  AMERICANA,  Verrill. 

Brisinga  america^ia,  Verrill,  Amer.  Jonrn.  Sci.,  xix,  p.  139,  1880;  Rep.  Com'r. 

Fish  and  Fisheries,  xi,  p.  636,  pi.  17,  fig.  52.  1885. 
Freyeila  amertoafia,  Sladbn,  Voyage  of  the  Challenger,  xxx,  pp.  616,  617,  834, 

1889. 

This  large  species  is  furnished  with  an  abundance  of  long  papulae  on 
the  swollen  genital  region  of  the  rays,  as  stated  in  the  original  descrip- 
tion.   It  belongs,  therefore,  to  the  genus  Odinia.    It  is  not  easy  to  un- 
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derstand  why  Sladen  should  have  referred  it  to  Freyella,  unless  by 
inadvertence. 

BRISINGA  COST  ATA,  Verrill. 
Brisinga  oosiata,  Verrill,  Amer.  Jonrn.  Sci.,  xxviii,  p.  382,  1884. 

The  original  type  from  station  2210,  in  991  fathoms,  has  the  following 
characters  : 

The  disk  is  firm,  round,  roughly  spinulose,  the  spines  small,  sharp, 
standing  singly  or  in  groups  of  two,  three,  or  more.  Interradial  plates 
nearly  concealed,  the  exposed  part  verruciform.  Madreiioric  plate 
moderate,  with  many  radiating  gyri.  Arms  very  long,  strongly  de- 
pressed, somewhat  swollen  toward  the  base,  but  broad  and  angular 
and  carinated  farther  out,  gradually  tapering.  The  basal  portion  is 
crossed  by  20  to  25  curved  or  sinuous,  very  prominent,  strong,  narrow 
ribs,  or  carinse,  some  continuous  and  some  interrupted,  and  surmounted 
by  a  simple  row  of  small,  short,  acute  spinules.  Smaller  transverse 
raised  bands  of  pedicellarisB  and  small  spinules  alternate  with  the  ribs. 
The  adambulacral  plates  bear  iisually  three,  or  alternately  two  and 
three,  slender,  fluted,  glassy  spines  in  a  transverse  row  at  about  the 
middle  of  the  plate.  The  two  actinal  ones  are  longer  and  larger  than 
the  other,  which  is  small,  nearly  erect,  and  situated  on  the  proximal 
angle.  In  addition  to  these  there  is  a  smaller,  more  slender,  inner  fur- 
row-spine, situated  at  the  distal  end  of  each  plati)  and  projecting  hori- 
zontally more  than  half-way  across  the  groove.  Sometimes  on  alternate 
plates  there  are  two  of  these  transverse  spines  toward  the  base  of  the 
arms.  The  outermost  large  spine  on  alternate  segments  stands  raised  on 
a  tubercle  on  a  separate  lateral  plate,  which  appears  to  become  consoli- 
dated with  the  adambulacral  plate  on  the  distal  half  of  the  ray.  The 
alternate  lateral  plates  are  elongated,  radially  narrow-oblong,  spineless, 
and  in  contact  with  the  adambulacral  plates.  These  lateral  plates  agree 
nearly  with  the  adambulacral  in  number,  but  not  in  length.  All  the 
spines  are  sharp  and  bear  swollen,  sheaths  covered  with  minute  pedi- 
cellariae. 

The  jaws  bear,  on  each  half,  a  slender  transverse  spine  on  the  inner 
angle  and  a  large  one  on  the  outer  angle;  sometimes  the  two  outer  ones 
are  consolidated  into  a  single  larger  median  one.  The  adoral  end  is  often 
without  spines,  but  sometimes  bears  one  small  spine  on  each  half  or 
one  on  one  side  directed  orally.  The  lips  close  to  the  mouth  are  slightly 
verrucose. 

Diameter  of  disk,  28  mm. ;  breadth  of  arms,  near  base,  11  mm. )  length 
of  longest  spines,  12  mm. 

Station  2210,  in  991  fathoms  (No.  7820,  U.  S.  N.  M.).  It  was  also  taken 
at  station  2533,  in  828  fathoms,  and  at  station  2734,  in  841  fathoms,  a 
single  specimen  at  each  locality. 

BRISINGA  MULTICOSTATA,  new  species. 

Bays  15  in  the  tyx>e  specimen.  Disk  27  mm.  in  diameter  when 
dried ;  round,  flat,  densely  covered  with  small,  rounded,  convex  plates, 
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which  are  in  contact  or  somewhat  imbricated  over  the  greater  part  of 
the  surface  and  have  a  small  conical  elevation  in  the  middle,  upon 
which  there  is  generally  1,  but  sometimes  2  or  3,  small,  slender,  very 
acute  spines  of  nearly  uniform  size  over  the  entire  surface,  except  at 
the  origin  of  the  rays,  where  both  plates  and  spines  are  smaller.  The 
madreporic  plate  is  small,  situated  close  to  the  margin,  and  has  promi- 
nent radiating  gyri. 

Between  the  bases  of  all  the  arms  and  standing  obliquely  on  the 
margin  there  is  a  rather  large,  oval,  interradial  plate,  with  the  surface 
concave  and  bare  of  spines,  except  around  the  margin,  which  is  more 
or  less  encroached  upon  by  small  spinous  disk-plates.  On  the  central 
pai't  of  each  interradial  plate  there  is  a  small  group  of  pedicellariaB 
having  very  slender,  curved  jaws.  A  few  similar  pedicellariae  occur 
scattered  on  the  disk  between  the  spines.  Opposite  the  base  of  each 
ray,  near  the  margin  of  the  disk,  there  is  a  pair  of  small  |X)res  each  in 
the  middle  of  a  small  naked  membrane. 

The  jaw-plates  are  narrow  and  elongated,  the  two  together  being 
somewhat  hourglass  shaped.  Each  jaw  usually  bears  a  pair  of  very 
slender,  sharp  spines  on  the  oral  edge,  directed  inward;  sometimes 
there  is  also  a  much  larger  median  spine  in  the  same  plane ^  on  the 
extreme  inner  angle  on  each  side  there  is  also  a  very  small,  slender 
spine  directed  transversely,  but  the  relative  size  and  even  the  number 
of  these  spines  varies  on  the  different  jaws  of  the  same  specimen ;  on 
the  outer  end  each  jaw  bears  a  pair  of  much  larger  lateral  spines  which 
stand  more  erect;  sometimes  an  additional  smaller  spine  occurs  just 
below  one  or  both  of  these.  On  some  of  the  jaws  an  additional  large 
lateral  spine  is  occasionally  found  at  about  the  middle  and  near  the 
margin  of  one  plate  and  occasionally  a  pair  of  such  spines  appears. 
All  the  jaw-spines  are  covered  with  groups  and  clusters  of  pedicella- 
rise,  and  the  larger  spines  are  inclosed  in  a  sacculated  membrane. 

The  rays  are  very  long,  rather  large;  in  the  basal-genital  region  the 
ray  is  somewhat  swollen  and  evenly  convex,  but  is  here  broader  than 
high  in  the  dry  specimen ;  farther  out  the  rays  gradually  become  slen- 
der and  angular,  with  a  strong  dorsal  carina  due  to  the  ambulacral 
plates  beneath  the  thin  membranous  integument.  The  genital  region 
is  usually  prolonged  and  is  crossed  by  a  very  large  number  of  consid- 
erably elevated,  thin,  acute,  transverse  ribs  or  carinsB,  composed  of  coni- 
cal and  oblong  elevated  plates,  and  surmounted  by  a  simple  row  of 
numerous  very  slender,  sharp  spines,  mostly  arranged  in  comb-like 
groups  along  the  crest  of  the  plates.  In  a  well-grown  specimen  there  are 
on  some  of  the  rays  upwards  of  60  transverse  ridges,  besides  a  number 
of  irregular  ones  at  the  proximal  and  distal  portion.  The  ridges,  how- 
ever, are  not  very  regular,  many  of  them  being  crooked  and  more  or 
less  interrupted,  while  a  very  few  extend  entirely  across  the  ray,  and 
the  number  varies  considerably  on  different  rays.  Where  best  devel- 
oped these  ribs  are  alternately  larger  and  smaller;  the  larger  ones  cor- 
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respond  with  and  are  opx>osite  to  the  adambalacral  plates  and  have  a 
large  lateral  spine  at  their  origin  on  each  side;  the  smaller  ribs  are 
irregularly  interpolated  between  the  larger,  but  have  the  same  kind  of 
plates  and  spinnles,  but  have  no  large  lateral  spines;  close  to  the  base 
of  the  ray  the  plates  are  often  irregularly  scattered  on  the  dorsal  sur- 
face and  form  imperfect  rows  only  on  the  sides.  The  nilmber  and 
closeness  of  the  transverse  ribs  varies  on  different  arms  of  the  same 
specimen,  but  in  all  cases  they  are  more  numerous  (45  to  60)  and  closer 
together  than  is  usual  in  the  genus.  A  series  of  round  brownish  spots, 
alternating  with  the  larger  transverse  ribs  on  each  side,  apparently 
indicate  the  position  of  the  genital  pores. 

In  contact  with  the  adambulacral  plates  there  is  a  row  of  small, 
alternately  unequal,  lateral  plates,  two  of  them  corresponding  to  each 
adambulacral  plate.  Toward  the  base  of  the  rays  these  plates  are 
about  as  broad  as  long,  but  distally  they  become  narrower  and  more 
oblong  and  much  smaller.  On  the  tumid  part  of  the  ray,  except  close 
to  the  base,  those  lateral  plates  nearly  opposite  the  middle  of  the 
adambulacral  plates  are  elevated,  and  have  a  central  tubercle,  bearing 
a  long,  slender,  strongly  fluted,  acute  spine  similar  to  the  outer  ones 
of  the  adambulacral  plates;  toward  the  extreme  basal  part  of  the  ray 
these  lateral  spines  decrease  in  size,  until  on  the  first  4  or  5  seg- 
ments they  are  nearly  abortive.  The  long  lateral  spines  continue  on 
the  distal  part  of  the  ray,  but  the  lateral  plates  which  bear  them  often 
become  consolidated  with  the  adambulacral  plates.  The  alternate 
lateral  plates  are  flat  and  bear  no  spines. 

The  adambulacral  plates  are  numerous  and  short,  excavated  at  the 
middle  of  the  inner  margin.  On  the  middle  of  the  swollen  reproductive 
region  each  plate  may  bear  as  many  as  5  or  6  spines;  of  these,  2, 
forming  the  transverse  furrow-series,  are  very  slender  and  situated  1 
at  either  end  of  the  inner  margin  of  the  plate  extending  more  than  half 
way  across  the  furrow;  another  slender  spine  of  similar  size  often 
stands  above  each  of  these,  but  one  or  both  of  these  maybe  absent,  on 
alternate  plates,  especially  on  the  more  distal  part  of  the  ray.  On  the 
actinal  side,  and  at  about  the  middle  of  each  plate,  there  are  2  much 
larger  and  longer  spines,  one  external  to  the  other,  the  outer  one  being 
considerably  larger  and  longer  than  the  inner,  its  length  being  equal 
to  the  breadth  of  the  ray ;  these  two,  with  the  similar  lateral  ones,  form 
an  oblique  transverse  row.  Close  to  the  basal  part  of  the  ray,  the  two 
outermost  of  the  adambulacral  spines  become  much  stouter  and  are 
columnar  in  form;  the  tip  becomes  swollen  with  a  truncate  or  convex 
papillose  summit.  The  apical  papillsB  apparently  correspond  to  the 
terminations  of  the  lateral  flutiugs. 

The  transverse  spines  within  the  furrows  bear,  sometimes  singly 
and  some  time«  in  clusters,  more  or  less  numerous  rather  large  pedicel- 
lariflB  with  very  slender,  strongly  curved  jaws.  Similar  pedicellariaB 
occur  between  the  larger  spines  on  the  adambulacral  plates.    The  larger 
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spines,  in  alcoholic  specimens,  are  covered  with  a  loose  sacculated 
integament,  which  is  densely  covered  with  minute,  crossed  pedicellariae. 
The  ambulacral  feet  are  large  with  well  developed  terminal  suckers; 
each  one  is  usually  separated  from  the  next  in  the  same  row  by  two 
transverse  furrow-spines,  but  frequently  only  one  of  these  is  developed. 

A  good  sized  specimen  in  alcohol  has  the  radius  of  the  disk,  14  mm.; 
length  of  the  longest  remaining  ray,  which  is  broken  at  some  distance 
from  end,  220mm.;  breadth  of  the  rays  at  base,  6  mm.;  at  the  widest 
party  8  mm.;  length  of  the  disk-spines,  1  to  1.5  mm.;  length  of  longest 
arm-spines,  14  mm. 

Taken  in  1885,  at  station  2573,  off  George's  Bank,  in  1,742  fathoms, 
3  specimens  (No.  12074,  U.  S.  N.  M.);  also  in  1886,  at  station  2685,  off 
Martha's  Vineyard,  in  1,137  fathoms,  1  specimen  (No.  14858,  U.  S.  N.  M.). 

BRISINGA  VERTICILLATA,  Sladen. 

BriHnga  vertioillata,  Sladen,  Voyage  of  the  Challenger,  xxx,  p.  604,  pi.  10&,  figs. 
9-11, 1889. 

A  number  of  disks  and  loose  arms  have  been  taken  off  our  coast,  from 
K.  lat.  410  13',  W.  long.  66^  50",  to  N.  lat.  36©  34',  W.  long.  73©  48', 
in  906  to  1,374  fathoms. 

FREYELLA  ELEGANS  (Verrill)  Sladen. 

BrtBinga  elegans,  Vbrrill,  Amer.  Jonm.  Science,  xxvui,  p.  382,  1884. 
Freyella  bractiaia,  Sladbn,  Voyage  of  the  Challenger,  xxx,  p.  629,  pi.  114,  figs. 
1-4,  1889. 

Bays  nine  to  fourteen,  but  in  the  msyority  of  specimens  twelve,  very 
long  and  slender,  with  the  reproductive  region  considerably  prolonged 
and  only  slightly  swollen.  Badii  as  1  to  36+.  Diameter  of  the  disk  of  a 
large  specimen,  about  25  mm.  Disk  small  with  rather  acute  interradial 
notches.  The  surface  is  densely  covered  with  small,  unequal,  somewhat 
imbricated  plates,  most  of  which  are  rounded  in  outline,  while  others 
are  angular;  all  have  an  elevated,  conical,  central  tubercle,  and  bear 
from  one  to  three,  or  four,  small  sharp  spines,  much  the  greater  num- 
ber having  only  one  spine.  Madreporic  plate  close  to  the  margin, 
prominent,  with  few  deep  grooves  separated  by  broad  ridges.  Inter- 
radial plates  not  distinct,  dorsal  pore  nearly  central,  usually  very  dis- 
tinct and  surrounded  by  a  group  of  small  spinules,  borne  on  small  angu- 
lar plates  somewhat  smaller  than  those  on  the  rest  of  the  disk.  The 
spinules  of  the  disk  are  numerous  and  uniform  in  size,  so  that  it  appears 
to  the  naked  eye  rather  closely  and  evenly  spinulated.  Numerous  small, 
delicate  pedicellariae  are  usually  scattered  over  the  disk  between  the 
spines  and  around  their  bases,  but  in  some  specimens  these  are  mostly 
wanting.  The  peristome  is  very  large  and  the  buccal  membrane  is 
smooth  and  delicate.  The  jaws  are  rather  narrow,  longer  than  broad, 
with  prominent  inner  and  outer  angles  with  incurved  sides  and  a  distinct 
median  suture;  each  half  bears  two  transversely  directed  spines,  one 
at  the  extreme  inner  and  the  other  at  the  outer  angle  of  the  furrow; 
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the  inner  end  usually  bears  also  a  pair  of  very  slender,  acute  spines 
directed  orally,  one  on  each  plate,  but  sometimessomeof  the  jaws  have 
three  or  four  inner  spines,  and  sometimes  but  one,  in  the  same  specimen ; 
each  half  of  the  jaws  also  bears  a  much  larger  and  longer  spine  on  the 
actlnal  surface  at  the  extreme  outer  end,  corresponding  in  size  and 
X)osition  with  the  adjacent  adambulacral  spines.  All  the  mouth-spines 
are  covered  with  membranous  sheaths,  often  sacculated,  and  bearing 
large  numbers  of  minute  pedicellariae,  among  which  are  some  of  much 
larger  size  with  strongly  curved  jaws. 

The  slightly  tumid  genital  region  of  the  rays  extends  about  one- 
fourth  the  total  length ;  this  portion  is  evenly  rounded  on  the  upper 
surface  and  densely  covered  with  angular  imbricated  scales,  each  of 
which  usually  bears  a  transverse  group  of  small,  sharp  spinules,  simi- 
lar to  those  on  the  disk  (the  number  varies  from  one  or  two  to  six  or 
eight) ;  they  frequently  form  comb-like  clusters  on  the  sides  of  the  arms, 
where  they  are  most  numerous.  In  some  of  the  larger  specimens  some 
of  the  large  plates  on  the  sides  of  the  arms  bear,  here  and  there,  a 
single  spine  three  or  four  times  as  large  as  usual.  Beyond  the  genital 
region  the  ray  is  somewhat  triangular,  with  a  strong  bilobed  dorsal 
carina  due  to  the  ambulacral  plates  showing  through  the  thin  dorsal 
membrane.  The  rays  taper  very  gradually  to  a  long  attenuated  distal 
portion.  The  carinated  portion  of  the  ray  is  crossed  by  broad  bands 
of  minute  pedicellariae  corresponding  with  each  adambulacral  plate. 
The  ray  terminates  with  a  rather  conspicuous  plate  at  least  twice  as 
wide  as  the  ray  near  it;  seen  from  above  it  has  an  obovate  form  swollen 
in  the  middle  and  bilobed  on  the  proximal  end;  on  the  rounded  aboral 
end  there  are  six  long,  slender  spines,  of  which  the  two  median  ones 
are  smallest  and  the  lateral  ones  as  long  as,  or  longer  than,  the  length 
of  the  plate;  at  the  extreme  outer  end  of  the  plate  there  is  a  projection 
beueath  which  the  eye  is  situated. 

The  adambulacral  plates  are  numerous,  rather  short,  and  narrow; 
the  furrow  side  is  strongly  concave  in  the  middle  opposite  the  suckers, 
and  the  distal  angle  is  narrow  and  prolonged  so  as  to  touch  or  slightly 
overlap  the  proximal  angle  of  the  succeeding  plate.  The  sutures 
between  the  plates  are  rather  wide  and  moderately  oblique.  Toward 
the  base  of  the  rays,  in  the  larger  specimens,  each  plate  usually  bears 
a  single,  long,  transverse  spine  on  its  distal  angle;  these  spines,  extend- 
ing more  than  half  across  the  groove  and  overlapping  the  spine  of  the 
opposite  side,  serve  to  separate  the  pairs  of  suckers.  Along  the 
thickest  part  of  the  ray  some  of  these  plates  have  two  similar  trans- 
verse spines,  one  just  above  the  other,  but  the  extra  spine  seldom 
occurs  on  the-  smaller  specimens.  On  the  prominent  actinal  surface 
each  plate  bears  a  much  larger,  long,  slender,  acute,  strongly  fluted 
spine;  back  of  this  there  is  another  row  of  similar  large  spines  one- 
half  as  numerous,  which  often  appear  to  stand  on  the  outer  distal  angle 
of  the  adambulacral  plate,  but  on  certain  parts  of  the  ray  the  small 
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plate  which  bears  them  is  distinct,  and  may  be  recognized  to  belong  to 
a  separate  series  of  small  lateral  plates  which  lie  in  contact  with  the 
outer  edge  of  the  adambulacral  plates  and  between  which  there  are, 
alternately,  one  or  two  small  plates  without  spines;  close  to  the  base 
of  the  rays  these  lateral  spines  are  entirely  obsolete.  On  the  distal 
half  of  the  ray  the  plate  bearing  the  lateral  spines  is  usually  consoli- 
dated with  the  distal  end  of  the  adambulacral  plate.  Owing  to  this 
arrangement  the  adambulacral  plates  appear  to  bear,  alternately,  one 
or  two  long  actinal  spines  on  prominent  basal  tubercles.  The  longer 
spines  on  the  distal  part  of  the  rays  are  often  as  long  as  three  or  four 
adjacent  arm-segments;  on  the  basal  part  they  are  usually  equal  to 
about  two  arm-segments.  All  the  large  spines  are  covered  with  sac- 
culated integument  which  is  completely  covered  with  minute  pedicella- 
riae.  The  furrow-spines  bear  clusters  of  somewhat  larger  pedicellarisB 
near  their  tips. 

A  rather  large,  dry  specimen  has  the  radius  of  the  disk,  12  mm. ; 
length  of  the  longest  ray,  which  is  broken  at  the  end,  200  mm. ;  breadth 
of  ray  at  base,  5  mm. ;  at  the  widest  portion,  7  mm. ;  height,  7  mm. ;  length 
of  dorsal  spines,  about  1  mm.  Another  dry  specimen  has  the  radius  of 
the  disk,  9  mm.;  length  of  the  longest  ray,  which  is  broken  at  some  dis- 
tance from  the  end,  175  mm. ;  greatest  breadth  of  ray,  5  mm. ;  length  of  ' 
tlie  longest  spines,  6  to  7  mm. 

Taken  at  several  stations  in  1,374  to  1.434  fathoms. 

FBEYELLA  ASPERA,  new  species. 

Bays,  thirteen.  Diameter  of  the  disk,  when  diied,  20  mm.  The  dorsal 
surface  of  the  disk  is  covered  with  rather  large,  irregular,  often  rounded, 
somewhat  thickened  plates,  which  are  imbricated  on  the  central  portion 
of  the  disk,  but  separated  more  or  less  by  naked  integument  toward 
the  margin,  and  imbricated  immediately  around  the  margin.  Each 
plate  bears  a  group  of  ratner  stout,  conical,  acute,  divergent  spines 
about  15  to  20  mm.  long;  they  often  form  somewhat  stellate  groups,  but 
in  other  cases  stand  in  one  or  two  transverse  rows.  Each  plate  usually 
bears  from  three  to  eight  spines  and  also  some  rather  large  crossed 
pedicellarisBy  with  slender,  strongly  curved  jaws.  The  dorsal  pore  is 
subcentral  and  surrounded  by  a  group  of  spines  a  little  larger  than 
those  over  the  rest  of  the  disk.  Madreporic  plate,  small,  prominent, 
with  a  few  rather  wide,  deep,  convoluted  grooves. 

The  jaws  are  short  and  wide,  about  as  broad  as  long,  with  prominent 
inner  angles  and  somewhat  incurved  lateral  margins.  Each  jaw  nor- 
maUy  bears  six  spines  at  the  adonil  end;  usually  there  are  four  of 
these,  arising  from  the  inner  edge  and  directed  inward,  which  are  small, 
rather  slender,  and  subequal,  their  length  being  equal  to  about  one-half 
the  width  of  the  jaw ;  each  inner  angle  bears  a  larger,  rather  short,  robust 
spine,  which  projects  obliquely  about  halfway  across  the  furrow;  each 
outer  angle  -bears  a  rather  long  robust  spine  on  the  actinal  surface; 
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on  some  of  the  jaws  there  is  a  similar  spine  on  the  middle  of  each  lateral 
margin,  but  these  are  more  frequently  absent.  Some  of  the  jaws  also 
vary  in  the  same  specimen  by  having  only  two  small  spines  on  the 
inner  edge;  others  have  three. 

All  the  jaw-spines  are  covered  with  loose  membrane,  which  bears 
clusters  of  numerous  pedicellarisB,  those  on  the  longer  actinal  spines 
being  very  minute,  while  those  on  the  oral  spines  are  much  larger,  with 
slender,  strongly  curved  jaws. 

All  the  arms  are  broken  off  in  our  type  specimen,  only  the  three  basal 
segments  remaining  on  any  of  them;  on  these  segments  each  adambu- 
lacral  plate  bears  a  slender,  transverse  furrow-spine  on  the  prominent 
distal  angle  of  the  margin,  and  a  rather  long,  slender,  acute,  fluted 
spine  on  its  actinal  surface;. the  latter  are  covered  with  minute  pedi- 
cellarise,  while  the  transverse  furrow- spines  carry  clusters  of  large 
pedicellariaB  like  those  of  the  oral  spines. 

The  dorsal  plates  of  the  bases  of  the  arms,  so  far  as  preserved,  are 
similar  to  those  of  the  disk,  but  rather  smaller,  and  carry  similar,  but 
smaller,  spines  in  small  groups. 

Taken  in  1883  at  station  2097,  off  Chesapeake  Bay,  in  1,917  fathoms 
<No.  6301,  U.  S.  K  M.). 

This  species  resembles  the  coarser  spined  variety  of  Brisinga  multi- 
€08tata  in  the  spinulation  of  the  disk,  but  the  jaws  are  much  broader 
and  their  spines  quite  different. 

FREYELLA  MICROSPINA,  new  species. 

Eays  in  the  type  specimen,  thirteen,  slender,  and  of  moderate  length, 
«venly  rounded  and  a  little  swollen  on  the  genital  region,  angular  and 
slender  beyond.  Eadii,  about  as  1  to  10.  Dorsal  surface  of  the  disk  is 
thickly  covered  with  small,  rounded  plates,  each  of  which  bears  a  cluster 
of  numerous  very  minute  spinulesin  more  or  less  stellate  groups,  mostly 
of  six  to  twelve.  Interradial  plates  indistinct  or  showing  but  little  of 
the  surface.  Jaws  very  short  and  broad,  the  breadth  about  equal  to 
the  length;  the  oral  end  usually  bears  six  small  divergent  spines,  three 
on  each  half,  but  sometimes  only  four  or  five  are  developed ;  of  •  these 
the  two  outermost,  situated  on  the  angles,  are  directed  nearly  trans- 
versely and  are  usually  blunt  or  bilobed  at  the  end;  the  other  four, 
which  are  directed  orally,  are  smaller,  the  two  central  ones  very  small 
and  papilliform.  The  actinal  surface  of  the  jaw  usually  bears  a  pair  of 
rather  short,  robust  spines  situated  on  the  somewhat  prominent  outer 
angles;  these  spines  are  more  or  less  clavate  and  often  flattened  at  the 
end,  which  is  usually  divided  into  two  to  four  short  prongs  or  papillae, 
and  in  some  cases  it  is  deeply  fissured;  they  agree  nearly  in  size  and 
structure  with  the  succeeding  spines  on  several  of  the  basal  adamba- 
lacral  plates. 

The  genital  region  of  the  ray  occupies  rather  more  than  one-fourth 
the  total  length,  and  is  considerably  swollen  on  the  upper  side,  so  that 
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the  height,  where  best  developed,  is  greater  than  the  breadth.  The 
dorsal  surface  of  this  portion  is  completely  covered  by  flat,  imbricated, 
ronnded,  and  angular  plates,  each  of  which  bears  a  large  number  of 
very  minute,  sharp,  conical  spinules,  which  are  closely  arranged  over 
most  of  the  surface,  but  on  the  sides  of  the  rays  they  often  form  two  or 
three  small  transverse  rows  on  each  plate.  With  these  spinules  on  the 
plates  there  are  also  many  minute  pedicellarise. 

Low  down  on  the  sides  of  the  rays,  and  especially  on  the  distal  por- 
tion of  the  genital  region,  the  plates  form  regular  transverse  series,  or 
bands  with  naked  integument  between  them;  each  of  these  bands 
corresponds  with  one  of  the  adambulacral  plates.  The  last  of  the  bands 
are  imi)erfect,  or  represented  by  only  a  few  plates  on  the  dorsal  surface, 
and  cease  entirely  opposite  about  the  twenty-fifth  adambulacral  plate. 
On  the  distal  part  of  the  arm  the  thin  membrane  is  crossed  by  a  broad 
band  of  minute  pedicellariae,  a  band  corresponding  to  each  adambu- 
lacral plate.  Apical  plate  not  much  enlarged,  short,  obovate,  obliquely 
truncate  at  the  end,  about  as  long  as  broad ;  its  spines  have  been 
rubbed  off  from  the  only  one  preserved. 

Along  each  side  of  the  ray  there  is  a  row  of  long,  slender,  lateral 
spines  apparently  arising  from  small  tubercular  marginal  plates,  which 
are  mostly  coalescent  with  the  outer  end  of  the  adambulacral  plates 
and  usuaUy  might  be  described  as  a  part  of  them.  These  marginal 
spines,  on  the  distal  part  of  the  rays,  occur  opposite  the  alternate 
adambulacral  plates,  but  along  the  genital  region  they  occur  only  oppo- 
site every  third  plate. 

The  adambulacral  plates  are  somewhat  longer  than  broad,  except  at 
the  base  of  the  ray,  and  but  little  emarginate  on  the  furrow-margin. 
Each  plate  bears  a  long,  slender,  fluted  spine  on  the  actinal  surface, 
similar  to  the  adjacent  marginal  spines,  and  on  alternate  plates  there 
is  usually  a  much  smaller,  acute,  more  or  less  inclined  fiirrow-spine . 
standing  just  in  front  of  the  larger  one,  but  these  are  mostly  absent  or 
rudimentary  on  the  distal  half  of  the  ray.  There  are  no  transverse 
furrow  spines,  unless  the  spines  just  described  be  considered  as  such. 
On  nine  or  ten  of  the  basal  adambulacral  plates  the  large  actinal  spine 
is  stout  and  columnar,  with  swollen  or  clavate  tips,  concave  on  the 
summit,  and  bearing  about  four  to  eight  blunt  papillaB  around  the  mar- 
gin; those  nearest  the  base  are  shortest  and  stoutest,  the  length 
increasing  and  the  size  of  the  terminal  enlargement  decreasing  gradu- 
ally on  those  farther  out. 

Radius  of  disk,  10  mm. ;  of  longest  rays  (which  may  have  been  regen- 
'Crated),  95  mm. ;  length  of  longest  spines,  8  mm. 

Taken  in  1884,  at  station  2220,  off  Martha's  Vineyard,  in  1,064  fath- 
oms, one  specimen  (No.  7821,  U.  S.  N.  M.). 

This  peculiar  species,  in  having  a  more  or  less  distinctly  banded 
arrangement  of  the  plates  on  the  genital  region  of  the  rays,  approaches 
the  restricted  genus  Brisinga,  but  its  af&nities  are  decidedly  with 
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Freyella  in  other  respects.  The  stoat,  clavate  or  mushroom-shaped 
spines  at  the  base  of  the  arms  are  similar  to  those  of  Brisinga  multi- 
coatata,  but  the  end  is  concave  and  the  papillae  of  the  terminal  crown 
are  fewer  and  larger.  In  the  absence  or  rudimentary  condition  of  the 
transverse  furrow-spines  it  differs  from  most  of  our  other  species,  as 
well  as  in  the  minuteness  and  great  number  of  the  dorsal  spines  of  the 
disk  and  rays. 

OPHIUROIDBA. 

Family  Ophiubid^. 

OPHIOGLYPHA  SAURURA,  new  species. 

A  five-rayed  species  with  very  convex,  angular,  unequal  disk-scales 
and  radial  shields,  the  latter  with  prominent  outer  ends  nearly  or  quite 
in  contact.  Arms  high  and  somewhat  carinate,  each  dorsal  plate  with 
a  central  and  distal  prominence,  thus  appearing  serrate  in  profile.  Three 
short  arm  spines.  Mouth-shield  broad,  shield-shaped,  x)ointed  within. 
Mouth-papillab  numerous,  regular,  pointed.  Arm-comb  absent  or  rudi- 
mentary. 

Diameter  of  the  disk,  17  to  18  mm. ;  length  of  arms  (broken  at  tip), 
somewhat  more  than  40  mm.;  breadth  of  arms  at  base,  3  mm.;  height, 
3.5  mm. 

Disk  flattish,  moderately  thick,  pentagonal,  with  prominent  comers 
and  a  small  angular  notch  at  the  base  of  the  arms.  The  disk-scales  are 
very  irregular  in  size  and  form,  imbricated  and  mostly  angular,  with  a 
prominent  central  or  distal  conical  or  rounded  elevation  on  each. 

The  primary  plates  are  only  slightly  larger  than  many  of  the  others; 
the  central  plate  is  round  and  easily  distinguished.  In  each  inter- 
brachial  space  there  are  four  or  five  plates  somewhat  larger  than  those 
on  the  central  part  of  the  disk — one  in  the  center  of  the  margin  is 
the  most  conspicuous;  radial  shields  irregularly  triangular,  longer  than 
broad,  with  the  inner  ends  acute  and  widely  divergent,  the  outer  ends 
and  sides  obliquely  roiinded.  The  surface  at  the  distal  end  rises  into  a 
conical  or  rounded  prominence.  In  some  cases  the  distal  ends  are  in 
contact  or  slightly  overlap  one  another.  The  divergent  proximal  ends 
are  separated  by  four  or  five  angular  plates,  of  which  one  or  two  are 
large  and  prominent.    The  arm-comb  appears  to  be  entirely  wanting. 

Mouth-shields  rather  large,  thick,  convex,  broad,  shield-shaped; 
length,  3.5  mm.;  breadth,  4  mm.;  the  outer  margin  is  slightly  rounded 
or  subtruncate;  the  outer  angles  rounded ;  sides  nearly  straight,  and 
the  proximal  edges  straight  or  slightly  incurved,  forming  an  obtuse 
inner  angle.  The  side  mouth-shields  are  eiougated,  narrow,  curved, 
with  the  inner  ends  somewhat  spatulate.  The  interbrachial  areas 
beneath  are  covered  with  convex,  thick,  angular  plates  similar  to  those 
of  the  back,  but  more  regular;  of  these  there  are  about  twenty-four  in 
each  area,  besides  small  ones  in  the  angles  between  them.  Mouth- 
papillse  are  numerous,  regular,  closely  arranged,  acute,  conical,  with 
two  at  the  angle  of  the  jaw  a  little  longer  than  the  rest. 

Digitized  by  V^OOQIC 


Ig94.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  289 


The  genital  slits  are  long  and  large,  bordered  along  their  distal  por- 
tions by  a  long  conspicuous  genital  plate.  The  papillae  are  minute  and 
granule-like  along  the  proximal  part  of  the  slit,  but  become  larger, 
flattened,  and  squarish  at  the  distal  end,  where  they  are  about  two- 
thirds  as  long  as  the  upper  arm-spines. 

The  papillae  around  the  first  tentacle  ik)res  are  a  little  larger  and 
blunt;  of  these  there  are  from  six  to  eight  to  each  pore.  The  second 
pair  of  pores  have  four  or  five  much  smaller  papillae  on  each  side.  The 
third  and  fourth  have  about  four.  The  next  two  have  about  three  on 
each  side;  then,  on  about  three  or  four  joints,  there  are  about  two  or 
three  on  the  inner  side;  beyond  that,  only  one. 

The  arms  are  of  moderate  length,  regularly  tapered,  angular,  higher 
than  broad,  with  a  more  or  less  evident  dorsal  carina.  In  the  typical 
specimens  the  dorsal  plates  are  very  much  thickened  and  prominent; 
each  one  is  crossed  by  one,  or  some!  imes  two,  deep  transverse  grooves, 
so  that  the  upper  surface  is  divided  into  two,  and  sometimes  three, 
elevations,  of  which  the  distal  one  is  the  most  marked  and  forms  the 
outer  margin  of  the  plate;  the  other  one  forms  a'more  or  less  irregular 
central  prominence  which*  at  the  base  of  the  arms  forms  a  blunt  trans- 
verse ridge,  but  farther  out  it  becomes  a  rounded  or  ovate  elevation  of 
the  median  portion  only.  In  the  largest  specimen  the  prominence  at  the 
base  of  the  arms  is  divided  into  two  by  a  secondary  transverse  groove; 
seen  from  above  the  dorsal  plates,  near  the  base  of  the  arms,  have  a 
more  or  less  regular  hexagonal  outline.  The  first  seven  plates  are 
broader  than  long;  the  next  six  or  seven  are  more  regularly  hexagonal ; 
farther  out  they  become  more  and  more  elongated,  until  the  length 
becomes  nearly  double  the  breadth.  The  side  arm-plates  are  thick  with 
prominent  distal  margins.  The  arm-spines,  which  are  three  (rarely 
four)  toward  the  base  of  the  arms,  are  small,  short,  papilliform,  nearly 
equally  spaced,  though  the  upper  one  is  often  somewhat  removed ;  they 
are  not  more  than  one -fourth  as  long  as  the  side  arm-plates.  In  one 
specimen  there  are  regularly  four  arm-spines  on  about  three  arm-joints 
near  the  edge  of  the  disk.  The  first  under  arm-plate  is  pretty  regu- 
larly pentagonal,  about  as  broad  as  long;  the  second  and  third  are 
larger,  longer  than  broad,  with  the  outer  end  broadest  and  the  outer 
margin  curved;  beyond  this  the  plates  become  broader  than  long,  with 
the  outer  margin  strongly  curved  and  the  sides  slightly  convergent; 
beyond  the  middle  of  the  arm  the  form  becomes  transversely  elliptical. 
Beyond  the  fifth  or  sixth  under  arm-plates  the  lateral  plates  meet 
beneath,  and  they  become  relatively  longer  in  proportion  as  they 
approach  the  tips  of  the  arms. 

Variations. — A  specimen  from  station  2528,  of  somewhat  smaller  size, 
having  the  diameter  of  the  disk  14  mm.,  differs  slightly  from  the  tyi^e 
specimens.  The  disk  scales  are  more  rounded  and  evenly  convex  and 
the  characteristic  elevations  on  the  dorsal  arm-plates  are  much  less 
conspicuous,  owing  to  the  transverse  groove  being  broad  and  shallow, 
Proc.  N.  M.  94 19 
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nevertheless  the  entire  margin  of  each  plate  rises  into  a  very  evident 
transverse  ridge,  very  much  as  in  the  typical  specimens.  The  arm- 
spines  are  a  little  larger  and  longer,  about  one-third  as  long  as  the  side 
arm-plates  near  the  base  of  the  arms.  The  mouth -shields  are  also 
relatively  broader  and  shorter,  though  they  preserve  the  same  general 
form.  The  scales  on  the  ventral  interbrachial  areas  are  more  numerous, 
smaller,  and  more  equal,  there  being  about  forty  of  the  larger  ones. 

Station  2429,  south  of  Grand  Bank,  in  471  fathoms  (No.  11600,  U.  S. 
K  ]\r.,)  two  specimens;  station  2528,  off* George's  Bank,  in  677  fathoms 
(No.  11499,  TJ.  S.  N.  M..),  one  specimen,  1885. 

OPHIOGLYPHA  TESSELLATA,  new  Hpecies. 

A  large  species  allied  to  0.  confragosa  Lyman.  Disk  pentagonal,  with 
small  notches  at  the  bases  of  the  arms,  and  without  any  distinct  arm- 
comb.  Radial  shields  irregularly  ovate,  or  subtriaugular,  well  sepa- 
rated. The  rest  of  the  disk  is  covered  with  pavement  like  scales, 
irregular  in  size  and  form,  among  which  the  primary  plates  can  usually 
be  distinguished.  A  large  plate  lies  in  the  center  of  the  interbrachial 
margiu.  Mouth-shields  pentagonal,  bordered  distally  by  another  plate 
nearly  as  large. 

Arm-spines,  generally  three,  papilliform,  very  small  and  slender,  the 
upper  one  widely  removed  from  the  others.  Tentacles  apparently  con- 
fined to  a  few  of  the  basal  joints  of  the  arms.  Arms  somewhat  thick- 
ened at  the  base,  with  swollen  joints,  rounded  above  and  regularly 
tapered,  appearing  rather  rigid. 

The  disk  is  flattened  or  moderately  swollen,  with  the  interradial 
margins  slightly  curved  or  nearly  straight.  In  young  specimens,  G  to 
8  mm.  in  diameter,  the  primary  plates  form  a  pretty  regular  rosette,  and 
the  large  marginal  interradial  plates  are  in  contact  with  the  radial 
shields  at  each  end;  the  radial  shields  are  separated  by  a  wedge  of 
three  plates  in  a  single  row. 

In  the  largest  specimens,  which  are  about  22  mm.  in  diameter,  with 
the  arms  about  G5  mm.  long,  the  disk-plates  are  much  more  numerous 
and  irregular;  the  primary  plates  are  rounded,  about  1.75  to  2  mm.  in 
diameter,  but  most  of  the  intervening  plates  are  angular,  many  of 
them  appearing  as  if  broken,  with  very  small,  irregular  ones  between 
the  larger  ones.  The  disk-plates  are  slightly  thickened,  but  nearly  flat, 
separated  by  narrow,  rather  deep  grooves,  in  which  the  membrane 
appears  wrinkled.  In  alcoholic  specimens,  the  disk-scales  are  more  or 
less  obscured  by  a  thin  skin.  The  radial  shields  are  about  4  mm.  long 
and  nearly  as  broad;  their  inner  ends  are  divergent  and  form  a  some- 
what acute  angle;  they  are  separated  by  six  to  eight  scales,  of  which 
two  or  three  are  largest,  and  by  two  or  three  inner  dorsal  arm-plates. 
The  large  median  intelradial  plate  occupies  most  of  the  margin  between 
the  radial  shields,  but  has  a  small  supplementary  plate  at  each  5^nd. 
The  interradial  area,  beneath,  is  largely  occupied  by  the  larg^  trap- 
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ezoidal  or  x>eDtagOQal  plate  adjoining  the  distal  end  of  the  mouth- 
shield,  by  two  large,  elongated  genital  plates,  and  by  a  submarginal 
row  of  about  three  or  four  angular  plates,  of  which  one  or  two,  in  the 
middle,  are  much  smaller  than  the  rest. 

The  mouth-shields  are  large,  pentagonal,  rather  longer  than  broad, 
the  length  in  the  larger  specimens  being  about  3.5  mm.  and  the  breadth 
about  3  mm.;  the  distal  margin  is  straight,  or  somewhat  incurved;  the 
lateral  margins  nearly  parallel,  and  the  inner  edges  are  nearly  straight, 
meeting  nearly  at  a  right  angle.  The  side  mouth-shields  are  narrow 
and  oblong,  with  nearly  parallel  sides.  The  genital  papillae  commence 
at  the  mouth-shields  as  a  single  row  of  small  irregular  granules,  but 
become  more  numerous  distally,  and  at  the  edge  of  the  disk,  near  the 
base  of  the  arms,  form  an  elongated,  triangular  group  of  rather  large, 
unequal  granules,  about  twelve  to  fifteen  in  number. 

The  teeth  are  short,  stout,  angular,  and  blunt.  The  mouth-papillaB, 
in  specimens  10  to  13  mm.  in  diameter,  form  a  nearly  regular  close  row 
of  six  to  eight;  they  are  small,  short,  blunt,  flattened,  and  usually 
squarish  in  outline,  though  some  are  oblong,  and  twice  as  broad  as 
high;  toward  the  distal  end  of  the  mouth-slits  more  or  less  of  the 
papillae  are  often  soldered  together.  In  the  largest  specimens  the 
mouth-papillae  become  more  irregular  and  often  form  two  rows,  besides 
a  row  of  granules  above  them;  those  of  the  lower  row  are  stout,  blunt, 
conical,  unequal  in  size;  those  of  the  upper  series  are  much  smaller, 
rounded  or  conical. 

The  inner  tentacle-pores,  in  the  large  specimens,  are  bordered  by  six 
or  seven  short,  blunt,  squarish  scales  on  each  side;  the  second  pair  has 
three  or  four  very  small  scales  on  each  side;  the  third,  about  three 
minute  scales  on  each  side;  and  the  fourth  pair  has  two  on  the  proxi- 
mal, and  one,  more  minute,  on  the  distal  side;  beyond  the  fourth  pair 
of  pores,  which  are  minute,  no  pores  are  visible,  though  a  distinct  pit 
exists,  bordered  by  a  single  minute  spiniform  tentacle-scale  on  the 
proximal  side,  and  by  the  lower  arm-spine. 

The  arm-spines  are  usually  three,  very  minute,  and  nearly  equal;  the 
uppermost  is  near  the  upper  distal  angle  of  the  side  arm-plate  and 
widely  separated  from  the  others;  the  lowest  is  usually  close  to,  or  in 
contact  with,  the  tentacle  scale;  the  arm-spines  are  not  more  than  one- 
fifth  or  one-sixth  the  length  of  the  side  arm-plates. 

The  dorsal  arm-plates  are  thickened,  but  not  much  swollen,  and  are 
separated  by  rather  wide  and  deep  grooves;  the  two  or  three  basal 
ones  in  the  notch  of  the  disk  are  short  and  small;  the  first  free  plate 
is  shorter  than  broad,  somewhat  lunate;  the  plates  succeeding  this 
become  constantly  longer  in  proportion  to  their  breadth ;  for  a  short 
distance  from  the  base  of  the  arms  they  are  trapezoidal  and  have  a 
strongly  curved  outer  margin,  straight  convergent  sides,  and  a  narrow 
incurved  proximal  margin;  beyond  the  middle  of  the  arm  they  become 
triangular  or  wedge  shaped  with  the  distal  margin  strongly  convex 
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and  the  proximal  ends  forming  an  acute  angle,  while  the  side  arm- 
plates  meet  more  and  more  between  them. 

The  side  arm-plates  are  large,  thick,  and  prominent,  separated  by 
deep  farrows;  on  the  ventral  side  they  begin  to  meet  at  aboat  the  third 
arm  joint  beyond  the  margin  of  the  disk,  and  their  length  increases 
rapidly  until  it  becomes  twice  that  of  the  ventral  plates  near  the  ends 
of  the  arms;  on  the  upper  side  they  begin  to  meet  at  about  the  four- 
teenth or  fifteenth  free  arm-joint. 

In  many  of  the  larger  specimens  the  dorsal  plates  are  divided  by  an 
irregular  median  furrow  into  two  parts,  and  in  many  specimens  they 
are  again  irregularly  divided  into  smaller  portions  by  one  or  two  more 
or  less  transverse  furrows,  so  that  they  often  appear  as  if  composed  of 
four  or  five  irregular  pieces;  but  in  other  specimens  of  similar  size  the 
plat€S  are  entire. 

The  first  ventral  arm- plate  consists  of  two  small  wedge-shaped  pieces 
between  the  innermost  tentacle-pores;  the  next  is  much  larger,  about 
as  long  as  broad,  a  little  thickened,  somewhat  shield-shaped,  or  pen- 
tagonal, with  rounded  corners;  the  next  is  broad  triangular,  with  the 
outer  margin  strongly  curved  and  the  middle  of  the  lateral  margins 
excavated  for  the  second  pair  of  tentacle-pores,  and  the  inner  end  nar- 
row and  slightly  truncated ;  those  following  become  relatively  wider, 
broad  triangular,  with  a  strongly  curved  outer  margin,  incurved  sides, 
and  more  or  less  acute  inner  angle;  beyond  the  middle  of  the  arm  they 
become  relatively  smaller,  widely  sepai*ated,  and  the  inner  margin  forms 
a  very  obtuse  angle. 

Color,  in  alcohol,  dull  grayish  or  dirty  brown. 

Variations. — There  is  considerable  variation,  even  among  the  adult 
specimens,  while  the  young,  8  to  10  mm.  in  diameter,  differ  in  many 
respects  from  the  large  ones.  The  number  and  form  of  the  mouth- 
papillae  and  tentacle- scales  vary  somewhat  in  specimens  of  the  same 
size.  The  mouth-shields  are  sometimes  more  top-shaped  or  pear-shaped 
than  in  the  specimens  described;  the  lateral  margins  being  convex 
with  the  corners  rounded.  The  large  plate  at  the  distal  end  of  the 
mouth-shield  is  sometimes  divided  into  two  or  three  parts,  most  fre- 
quently by  the  separation  of  the  two  inner  corners  as  small  triangular 
plates.  The  two  lower  arm-spines  are  not  always  close  together,  and 
sometimes  four  spines  occur,  the  extra  spine  appearing  either  just  below 
the  upper  one  or'just  above  the  second. 

In  the  young  specimens,  8  to  10  mm.  in  diameter,  the  scaling  of  the 
disk  is  much  more  regular,  and  the  relatively  large  primary  plates  form 
a  pretty  regular  rosette.  The  mouth-shields  are  relatively  shorter  and 
more  top-shaped.  The  mouth-papillae  and  tentacle-scales  are  very  reg- 
ularly arranged  and  less  numerous  than  in  the  specimens  described. 
The  first  complete  ventral  arm-plate  is  prominent  and  rounded;  all  the 
ventral  plates  beyond  this  are  separated  by  the  side  arm-plates.  The 
next  three  or  four  lateral  arm-plates  are  broadly  turbinate,  with  the 
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outer  border  evenly  curved,  and  the  lateral  margins  form  an  obtuse 
angle.  In  some  of  the  young  specimens  of  this  size  there  are  four 
minute  arm-spines  on  the  proximal  joints,  three  of  them  being  placed 
together  near  the  tentacle-scale. 

Taken  off  the  eastern  eoast  of  the  United  States  at  fourteen  stations, 
between  lat.  39^  35'  and  41^  47',  in  250  to  1,106  fathoms,  most  ire 
quently  between  400  and  1,000  fathoms.  A  single  specimen  was  taken 
off  Delaware  Bay  in  2,033  fathoms,  at  station  2,038,  in  1883. 

This  species,  when  first  discovered,  was  referred  to  0.  confragoga 
Lyman,  from  off  Patagonia,  Mr.  Lyman  himself  having  made  this  iden- 
tification after  having  examined  one  of  our  specimens;  but  the  subse- 
quent acquisition  of  a  much  larger  series  leads  me  to  consider  the  two 
forms  distinct,  though  closely  related.  Our  form  is  easily  distinguished 
by  the  single  large  plate  external  to  the  mouth-shields;  by  the  more 
regular  and  more  closely  arranged  disk-scales;  by  differences  in  the 
mouth-papiUaB  and  tentacle-scales,  and  by  the  somewhat  different  form 
of  the  under  arm-plates.  In  0.  confragoga  the  radial  shields  are  repre- 
sented as  being  decidedly  smaller  and  much  more  widely  separated 
than  in  our  species,  while  the  large  plate  in  the  interbrachial  margin  is 
also  much  smaller.  In  the  latter  there  are  generally  but  three  arm- 
spines,  while  in  the  former  there  are  usually  four. 

OPHIOGLYPHA  GRANDIS,  new  species. 

A  very  large  species  with  a  swollen,  pentagonal  disk,  covered  with 
irregular,  angular  scales  and  rather  small,  short,  irregular,  widely  sep- 
arated radial  shields.  Arms  high,  with  pentagonal  dorsal  plates  and 
transversely  elliptical  ventral  plates.  Arm-spines  three,  small,  sub- 
equal;  the  upper  one  considerably  separated  from  the  two  lower  ones. 
Mouth-shields  broad, shield-shaped ;  about  as  broad  as  long.  Tentacle- 
scales  numerous  at  the  base  of  the  arms. 

Disk,  in  the  type  specimens,  from  23  to  30  mm.  in  diameter;  length 
of  the  longest  arms,  all  of  which  are  broken  at  the  tips,  more  than  90 
mm. 

The  disk  is  generally  considerably  swollen  and  plump,  with  the  inter- 
brachial margin  nearly  straight,  or  a  little  convex,  and  with  only  a 
slight  notch  at  the  bases  of  the  arms,  where  there  are  usually  no  dis- 
tinct arm-combs,  but  in  those  few  sx>ecimens  in  which  they  occur  they 
consist  of  a  single  row  of  from  six  to  eight  small,  flattened,  squarish, 
scale-like  papillae  on  each  side,  which  decrease  in  size  from  below 
upward. 

The  central  and  other  primary  plates  of  the  disk  are  distinguishable, 
but  are  only  slightlylarger  than  the  intervening  scales,  which  arenumer- 
ouSy  irregular  in  size  and  form,  often  triangular,  and  more  or  less  con- 
vex; the  larger  ones  vary  in  diameter  from  1  to  2  mm.;  the  primary 
plates  are  about  2  mm.  in  diameter.    The  radial  shields  are  divergent 
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and  rather  widely  separated  by  a  group  consisting  of  two  large  me- 
dian and  several  smaller  scales  on  each  side;  the  radial  shields  are 
irregular,  polygonal,  or  somewhat  triangular  in  form,  about  as  long  as 
broad,  with  the  outer  end  subtruncate  or  broadly  rounded,  and  the 
inner  end  bluntly  pointed  and  strongly  divergent.  The  interbrachial 
areas  beneath  are  covered  with  thick  imbricated  scales,  similar  to  those 
of  the  back,  and  about  15  mm.  in  breadth. 

The  mouth  shields  are  pretty  regularly  shield-shaped,  the  breadth 
about  equal  to  the  length,  the  outer  margin  broadly  rounded  or  sub- 
truncate,  the  lateral  margins  nearly  straight,  and  the  inner  margins 
convergent  to  a  point  and  forming  sometimes  a  right  angle,  but  usually 
an  obtuse  angle;  side  mouth -plates  narrow,  with  nearly  straight,  some- 
what divergent  edges,  with  the  widest  end  toward  the  jaw.  Mouth- 
papillsB  numerous  and  regular,  acute  conical,  seven  or  eight  in  number, 
increasing  in  length  as  they  approach  the  end  of  the  jaw. 

The  genital  slits  are  very  long,  extending  from  the  mouth-shields  to 
near  the  underside  of  the  arms;  they  are  bordered  externally  by  a  row 
of  short,  thin,  wedge-shaped,  or  squarish  papillae,  which  stand  close 
together  in  a  regular  row;  those  nearest  the  mouth  shields  are  much 
the  smallest  and  shortest,  and  are  otlen  nearly  square,  but  in  many 
cases  are  twice  as  broad  as  high ;  their  height  usually  increases  distally 
to  the  outer  end  of  the  slit,  where  they  are  sometimes  flat,  nearly 
square,  and  as  long  as  the  arm-spines.  In  many  cases  they  are  more 
or  less  soldered  together  into  a  continuous  series,  and  in  the  larger 
specimen  they  are  often  partially  wanting. 

Innermost  tentacle-pore  very  large,  elongated,  with  about  eight  regu- 
lar, flattened,  obtuse  papillae  on  each  side;  on  the  next  two  pairs  of 
tentacle-pores  the  papillae  are  smaller,  but  nearly  as  numerous;  on 
the  fourth  pair  there  are  about  four  on  each  side;  and  on  two  or  three 
succeeding  pairs  there  are  two;  beyond  that,  only  a  single  papilliform 
tentacle  scale.  At  the  base  of  the  arms  there  are  three  small,  papilliform 
arm-spines,  nearly  equal  in  size,  the  upper  one  separated  from  the  two 
lower  ones,  which  are  close  together;  sometimes  three  spines  appear 
in  the  lower  group.  They  are  about  one-third  the  length  of  the  side 
arm-plates;  the  upper  one  is  often  a  little  larger  than  the  others. 

The  first  under  arm-plate  is  small  and  pentagonal;  the  second  and 
third  are  considerably  larger,  pentagonal,  about  as  long  as  broad;  the 
third  to  the  sixth  separate  the  side  arm -plates  and  are  transversely 
elliptical,  with  an  inner  angle,  broader  than  long;  beyond  this  the 
plates  gradually  become  shorter  and  relatively  broader,  and  the  side 
arm-plates  come  more  and  more  broadly  in  contact.  The  upper  arm- 
plates  are  strongly  convex  and  prominent,  but  not  much  thickened; 
the  three  at  the  base  of  the  arms  are  short  and  broad;  the  fourth  ia 
hexagonal,  broader  than  long;  beyond  this  the  form  becomes  regularly 
hexagonal  and  the  length  becomes  greater  than  the  breadth,  and  dis- 
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tally  the  oater  end  becomes  rounded  and  the  form  somewhat  wedge- 
shape. 

Station  2573,  off  George's  Bank,  in  1,742  fathoms  (No.  12026,  U.  S.  N. 
M.),  23  specimens,  U.  S.  F.  C,  1885. 

OPHIOGLYPHA  BULLATA,  Thomson. 

Ophiofflypha  hullata,  Wyv.  Thomson,  Nature,  viii,  p.  400, 1873;  Voyage  of  the 
Challenger,  Atlantic,  i,  p.  400,  tig.  7.— Lyman,  Rep.,  i  Ophinroidea,  Voyage 
of  the  ChaHenger,  v,*p.  57,  pi.  38,  figs.  14  to  17,  1882.— Verrill,  Rep.  U.  S. 
Com'r  Fish  and  Fisheries,  xi,  p.  543,  1885. 

The  large  series  of  specimens  of  this  species  taken  by  the  Albatross 
shows  that  it  is  much  more  variable,  especially  in  respect  to  the  disk- 
scales,  than  Mr.  Lyman's  description  indicates.  The  disk  is  generally 
very  convex,  but  sometimes  it  is  nearly  flat.  The  disk-scales  and  radial 
scales  are  usually  strongly  convex  and  rough,  with  small  granulations, 
but  sometimes,  in  specimens  from  the  same  lot,  they  are  almost  or  quite 
flat  and  nearly  smooth,  and  in  our  large  examples  the  large  disk-scales 
and  the  radial  shields  are  even  concave  in  the  middle^  Usually  the 
central  and  Ave  radial  primary  plates  form  a  regular  and  prominent 
rosette  of  large  polygonal  scales,  without  any  small  ones  between  them, 
but  in  some  specimens  several  small,  angular  scales  are  interpolated 
between  the  large  primary  ones  in  various  ways,  and  the  latter  are 
more  or  less  obscured,  so  as  to  appear  smaller  and  rounder.  In  the 
small  specimens,  with  the  disk  4  to  8  mm.  in  diameter,  the  six  central 
plates  are  always  conspicuous,  thick  and  convex,  and  rise  above  the 
rest  of  the  disk.  Thei'e  is  usually  a  single,  large,  inferior,  interradial 
plat-e,  outside  the  mouth  plates,  but  it  is  often  divided  in  large  speci- 
mens. The  mouth  plates  are  pretty  constant  in  form.  This  species  was 
taken  .at  several  stations  in  1,608  to  2,620  fathoms. 

A8TR08CHEMA  CLAVIGERA,  new  species. 

Disk  small,  with  prominent  radial  shields  extending  to  the  center;  the 
whole  dorsal  surface  and  that  of  the  arms  is  covered  with  small  smooth 
granules.  Under  surface  of  the  arms  and  sometimes  of  the  disk,  nearly 
destitute  of  granules.  First  twot«nta<;le  pores  without  scales:  third 
and  sometimes  the  fourth  with  one  spiniform;  those  beyond  the  fifth 
and  sometimes  the  fourth  with  two  spines,  of  which  the  inner  becomes 
large  and  long,  clavate,  and  rough  with  spinulcs  distally. 

The  disk  in  the  type  specimen  is  concave  in  the  middle,  with  strongly 
incurved  interbrachial  spaces,  and  large,  prominent,  rounded  ribs.  Di- 
ameter of  disk,  8  mm.;  breadth  of  arms  at  base,  3  mm.  The  arms  are 
very  long,  and  closely  coiled  around  the  branches  of  a  gorgonian. 
Toward  the  base  they  are  moderately  stout,  about  as  broad  as  high, 
then  taper  gradually  to  very  slender  tips;  each  of  the  joints  is  marked 
by  an  obtuse,  elevated  ridge,  more  or  leas  divided  dorsally  into  two 
prominences  by  a  longitudinal  depression  along  the  median  line.    The 
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eutire  dorsal  surface  of  the  disk  and  arms  is  closely  covered  by  small 
rounded  granules,  which  vary  but  little  in  size,  but  those  ux>on  the 
radial  shields  are  a  little  the  largest.  The  under  surface  of  the  disk 
and  arms  of  one  specimen  is  covered  with  a  smooth  skin  entirely 
destitute  of  granules,  but  another  specimen  of  the  same  size  from 
the  same  locality  has  the  entire  under  surface  of  the  disk,  jaws,  and 
basal  part  of  the  arms  covered  with  minute  granules,  decidedly  smaller 
and  more  spaced  than  those  on  the  back;  similar  grannies  cover  the 
lower  part  of  the  sides  of  the  arms  and  the  inlervals  between  the  plates 
beneath.  The  teeth  are  rather  large,  stout,  somewhat  spear-head  shaped. 
In  one  specimen  there  is  a  row  of  three  or  four  small,  rounded,  subacute 
mouth-papillae;  but  in  the  other,  the  sides  of  the  jaws  are  covered  with 
many  small  granules  like  those  of  the  disk. 

The  genital  openings  are  large  and  wide,  and  together  form  a  large 
pit  in  the  middle  of  the  interbrachial  area,  in  the  dry  specimen ;  but  in 
the  alcoholic  specimen  they  are  large,  oblong,  rounded  at  both  ends, 
converging  somewhat  below,  and  separated  by  a  granulated  depressed 
area,  about  twice  as  wide  as  their  own  breadth. 

In  both  specimens  the  first  two  pairs  of  tentacle-pores  are  destitute 
of  spines  or  scales;  the  third  pair  has  but  one,  rather  large  spiniform 
scale;  the  fourth  pair,  indifferently  one  or  two,  on  different  arms  of  the 
same  specimen;  the  fifth,  sixth,  and  following  pairs  have  two  opines, 
which  differ  but  little  in  size,  but  the  inner  is  longer  and  rapidly  in- 
creases in  size,  until  it  becomes  more  than  twice  as  long  and  three  or 
four  times  as  thick  as  the  outer  one,  on  the  middle  portion  of  the  arm, 
where  a  third  small,  short,  spinnle  sometimes  occurs  above  the  two 
regular  ones. 

The  large  inner  spine  is  round  and  usually  somewhat  swollen,  or 
club-shaped,  with  a  blunt  end;  the  outer  half  is  thickly  covered  with 
minute,  sharp,  rough  spinules.  The  outer  of  the  two  spines  is  slender, 
and  tapers  gradually  to  a  rather  sharp  point,  which  is  more  or  less 
spinuloug:  Toward  the  tips  of  the  arms  the  two  spines  become  very 
small,  slender,  acute  and  nearly  equal. 

Variations, — The  two  specimens  obtained  differ  considerably,  as  men- 
tioned in  the  above  description,  in  several  characters.  They  are  both 
from  the  same  locality,  attached  to  the  same  kind  of  gorgonian,  and  have 
the  same  size,  color,  and  appearance.  The  most  important  difference  is 
in  the  granulation  of  the  under  surface  of  the  disk,  which  is  entirely 
wanting  in  one  specimen  and  well  marked  in  the  other:  and  in  the  pres- 
ence of  small  mouth-papillsB  in  the  former,  which  are  entirely  wanting, 
or  represented  only  by  granules,  in  the  other. 

Color  in  alcohol,  salmon  brown;  the  intervals  between  the  arm-plates 
are  darker  brown  than  the  plates,  and  the  arm-spines  are  tipped  with 
dark  brown. 

Station  2530,  off'  George's  Bank,  in  956  fathoms  (No.  11852,  U.  S.  N. 
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M.),  2  specimens,  clingiDg  to  a  species  of  Faramuricea.    Taken  by  tlie 
U.  S.  F.  O.  steamer  Albatross^  1885. 

This  species  is  more  nearly  allied  to  A.  intectum^  Lyman,  from  off 
Havana,  than  to  any  other  described  species.  It  differs,  however,  in 
the  character  of  the  granulation,  in  the  namber  and  arrangement  of 
the  proximal  tentacle-scales,  and  in  having  much  larger  and  clavate 
spines  on  the  middle  x>ortion  of  the  arms. 


Digitized  by 


Google 


Digitized  by 


Google 


NOTES   ON  THE  ANATOMY  AND  AFFINITIES   OF   THE 
CCEREBID^  AND  OTHER  AMERICAN  BIRDS. 


By  Frederic  A.  Lucas. 

Curator  of  the  Department  of  Comparative  Anatomy. 


Some  five  or  six  years  ago  I  planned  a  paper  on  the  Coerebidae  wbicL, 
for  lack  of  time  and  material,  has  lain  at  a  standstill  until  the  present 
time.  It  is  brought  forward  now,  not  because  the  necessary  amount  of 
material  has  been  obtained,  but  because  it  seems  probable  that  if  delayed 
until  the  needed  specimens  are  secured  it  will  never  be  written,  and 
also  in  the  hope  that  these  notes  and  figures  may  be  of  some  service  to 
other  students  and  save  the  trouble  of  again  going  over  the  entire 
ground.  It  may,  to  some  extent,  be  considered  as  a  brief  supplement 
to  Dr.  Gadow's  paper  on  the  Structure  of  certain  Hawaiian  birds,  as 
comparisons  are  made  with  some  of  the  species  therein  described. 

One  in  search  of  the  relatives  of  any  passerine  bird  has  before  him, 
if  not  exactly  a  thankless  task,  something  very  nearly  akin  to  it,  and 
one  in  which  even  comparatively  small  results  can  be  reached  only  by 
the  expenditure  of  much  time  and  labor.  The  birds  which  perch  at  the 
top  of  the  avian  tree  are  so  many  in  number  and  so  exasperatingly 
interrelated  that  any  attempt  at  sorting  them  out  is  fraught  with 
much  difficulty,  or,  as  Dr.  Gadow  puts  it,  ^Hhe  examination  of  a  small 
twig  of  the  passerine  branch  of  the  Avine  tree  shakes  and  disturbs  the 
whole  branch,  if  not  the  whole  top,  of  the  famous  ideal  tree."  So  it  has 
been  in  the  present  case.  Representatives  of  the  Miiiotiltidse,  Melipha- 
gidsB,  Drepanididse,  Tanagridse,  and  Fringillidae,  have  been  examined 
in  the  hope  that  the  affinities  of  the  GoerebidaB  might  be  made  apparent; 
and  I  am  compelled  to  confess  that,  on  the  whole,  the  result  has  been 
unsatisfactory,  and  that  the  examination  of  a  considerable  number  of 
specimens  lias  rather  lessened  my  hopes  that  anatomical,  and  especially 
osteological,  characters  may  be  relied  upon  to  show  relationship  among 
the  passeres. 

Of  course  one  trouble  lies  in  the  fact  that  the  so-called  families  of 
passeres,  at  least  very  many  of  them,  are  not  families  at  all,  or  not  the 
equivalents  of  the  families  of  other  groups  of  vertebrates.  It  is  my  belief 
that  any  group  of  vertebrates  to  be  of  family  rank  should  be  capable 
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of  skeletal  diagnosis,  and  this  test  applied  tothepasseres  reduces  them 
to  a  family  or  two,  as  has  been  done  by  Huxley  and  Fiirbinger. 

It  would  almost  seem  that,  aside  from  purely  negative  results,  the 
skeleton  can  be  relied  upon  to  show  but  two  things,  very  general  and 
very  close  affinities,  for  the  variation  of  parts  is  so  infinite  that  between 
any  10  given  birds  we  may  find  every  intermediate  stage  and  establish 
relationships  in  all  directions. 

Then,  too,  characters  which  would  be  of  much  importance  among 
mammals  appear,  from  their  instability,  to  be  of  but  little  value  in  birds. 
An  example  of  this  is  found  in  the  condition  of  the  presacral  vertebrsB. 
In  a  large  number  of  Passeres  there  are  4  presacrals,  the  third  and 
fourth  being  fused  and  having  a  common  transverse  process;  in  others 
there  are  5  presacrals,  the  fourth  and  fifth  being  fused.  Such  char- 
acters as  these  would  seem  to  be  of  some  importance,  and  yet  Himatiane 
parva  has  the  third  and  fourth  presacrals  fused,  while  JS.  sanguinea  has 
the  fourth  and  fifth  united.  And  these  birds  are  undeniably  closely 
related. 

The  same  thing  occurs  again  and  again  in  other  closely  related  spe- 
cies, such,  for  example,  as  Merula  migratoria  and  Turdus  musUsus^  while 
the  instability  of  the  character  is  well  shown  by  the  fact  that  it  is  by 
no  means  uncommon  to  find  sacra  in  which,  on  one  side,  the  third  and 
fourth  vertebrae  are  fused  and  on  the  other  the  fourth  and  fifth. 

The  degree  of  value  to  be  assigned  the  pterylosis  is  yet  unsettled,  and 
this  can  only  be  done  by  accumulating  and  comparing  the  facts  in  the 
case.  It  would  be  a  great  service  if  some  one  with  ample  time  and  unlim- 
ited patience  would  plot  the  pterylosis,  or  even  the  configuration  of  the 
dorsal  tract,  in  as  many  small  birds  as  could  be  obtained,  for  it  would 
then  be  possible  to  ascertain  what  correlation,  if  any,  there  is  between 
tract  pattern  and  other  characters. 

Between  the  continuous  dorsal  tract  of  a  thrush  and  the  inverted  Y 
of  a  swallow  there  is  a  great  difference,  and  this  difference  should  have 
some  definite  meaning,  exactly  what  meaning,  is  to  my  mind,  not  yet 
evident. 

All  the  birds  examined  during  the  preparation  of  this  paper  have  an 
uninterrupted  dorsal  tract  whose  shape  ax)i)ears  to  be  specifically  subject 
to  great  variation,  but  these  variations  are  so  slight  and  so  innumera- 
ble that,  except  for  general  purposes,  the  pattern  appears  to  be  of  little 
service. 

The  convolutions  of  the  intestine  are  in  very  much  the  same  case 
as  the  pterylosis  for,  judging  by  Dr.  Oadow's  figures  and  my  own  lim- 
ited number  of  dissections,  they  are  subject  to  great  specific  variation. 
There  is  certainly  a  decided  difi'erence  between  the  alimentary  canal 
(including  the  stomach)  of  birds  so  nearly  alike  as  Ccereba  cyanea  and 
0.  cceruleaj  and  the  genera  of  tanagers  vary  widely. 

The  indications  are,  as  might  not  unnaturally  have  been  expected, 
that  such  parts  as  the  tongue  and  alimentary  canal  are  subject  to  great 
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variation,  so  that  the  skeleton  would  seem  to  offer  the  most  stable  char- 
acters for  classification,  although,  as  has  so  often  been  said,  it  is  by 
the  resultant  of  characters  that  we  must  be  guided. 

The  members  of  the  Gcerebidse  herein  discussed  are  Ccereba  cyaneaj 
0.  cceruleaj  Certhiola  cahoti^  C.  bahamensiSy*  and  Olossoptila  campestris. 
The  palatal  regions  of  the  skulls  of  these  genera  are  figured,  and  refer- 
ence tx>  them  will  be  better  than  any  detailed  description. 


Fig.  1.— Views  of  palatal  region  of  (1)  Ooereba  eyanea;  (2)  Ckrthiola  taboH;  (3)  Olattoptikt  eampet- 
triti  aO  enlarged. 

The  crania  agree  in  the  following  particulars:  the  prepalatine  bar 
is  slender,  the  i)ostpalatine  portion  produced  backward  and  overhang- 
ing the  anterior  ends  of  the  pterygoids.  The  anterior,  interpalatine 
angle  is  small,  almost  abortive;  the  transpalatine  process  slender  and 
spine-like;  The  more  noticeable  differences  are  as  follows :  In  Ccereba 
the  prepalatine  is  carried  forward  beneath  the  premaxillary ;  in  Certhiola 
and  Olossoptila  it  abuts  upon  and  interlocks  with  the  posterior,  ventral 
part  of  the  premaxillary.  In  Ccereba  the  palatine  and  pterygoid  are 
completely  fused ;  in  Certhiola  and  Olossoptila  they  are  separate.  The 
pterygoids  are  anteriorly  in  contact,  or  very  nearly  so,  in  Ccereba  and 
Certhiola;  in  Olossoptila  they  are  separated  by  the  sphenoid. 

Certhiola  and  Olossoptila  have  geptomaxillary  splints  united  with  the 
vomer.  Dr.  Parker  figures  them  in  Chlorophanes  atridlla,  and  they 
are  present  in  Ccereba  cceruUij  although  I  failed  to  find  them  in  C  eyanea. 

The  tendinal  perforations  of  the  upper  end  of  the  tarsus,  while 
arranged  on  the  same  general  plan  in  those  passerine  birds  examined, 
show  a  number  of  variations  in  the  executions  of  details,  some  of  which 


*  Also  crania  of  C  tricolor  and  C.  portoricenaia.    This  last  has  the  angle  of  jaw  most 
produced  of  any  species  of  Certhiola  examined. 
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are  shown  in  the  figures.  Tbeir  arrangement  in  the  CoBrebidae  is  very 
much  that  shown  by  Myadestesj  except  that  in  Certhiola  4  and  5  are 
in  one. 


12  3  4 

FiQ.  2.— Hypotarsi  of  (1)  PJueomis  obseura,-  (2)  Merula  migratoria;  (3)  Myadettes  §oUtmhm§s  (4> 
Hemignatkut  olivcieeuM;  all  very  mach  enlarged.  The  nambers  in  (2)  refer  as  followrs:  [1]  Fomnw 
for  tendon  of  /Uxor  longtis  hallueU;  [2]  flexor  per/orcUus  digiti  IV  and  slip  to  base  of  first  phalanx  of 
digit  III;  [2]  flexor  perforatug  digiti  III;  [A]  flexor  per/or  ana  digitorum  profundus;  [b]  flexor  perforant 
etperforatus  digiti  II,  and  flexor  per/oratut  digiti  II. 


The  tongue  is  forked  in  Gcereba  and  Certhiola,  brushy  in  Certhiola^ 
laciniated  or  feathered  in  Ccereba.  There  is  a  decided  diflTerence 
between  the  tongues  of  Gcsreba  ccerulea  and  G,  cyanea^  as  is  shown  by 
the  figures. 


28 

Fig.  3.— Greatly  enlarged  views  of  tip  of  tongue  of  (1)  Oloesoptila  campeHrxM;  (2)  Acanthorhynchu9 
lenuirostrisf  (3)  Ooereba  cyanea ;  (4)  Ccereba  cotrulea;  (5)  Certhiokt  bahamentia ;  number  one  is  viewed 
from  below,  the  others  from  above. 

Goereba  cwrulea  comes  near  having  a  tubular  tongue,  but  although 
the  edges  approach  one  another  they  do  not  meet  except  at  the  lacini- 
ated tip.     In  Gerthiola  the  tongue  is  simply  grooved  down  the  center.  • 

Glosaoptila  is  noteworthy,  from  the  fact  that  it  has  a  trifid  tongue,  a 
thin,  flat,  pointed  strip  being  produced  between  the  laciniated  branches. 


*  It  makes  a  decided  difference  whether  the  tongue  is  examined  in  a  moist  or  dry 
condition,  for  in  drying  the  outer  edges  curl  upwards  and  render  the  tongue  more 
tubular,  or  gutter-like,  than  in  its  natural  state.  The  specimens  from  which  the 
figures  in  this  paper  were  made  were  all  kept  wet  while  they  were  being  drawn. 
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Oerthiola  has  no  crop,  Ccsreba  has  a  well-marked  crop-like  dilatation 
of  the  cesophagas,  and  Olo88optila  has  a  good-sized  crop.  The  stomach 
is  small  in  Certhiola,  a  little  \arger  in  Oloasoptilu,  and  largest  in  Ccereba 
ccerulea.  In  all,  the  intestine  is  long  and  slender.  There  are  many  con- 
volutions in  CerthioUiy  comparatively  few  in  Ccerehaj  while  Oloasoptila  is 
somewhat  intermediate  between  the  two.  In  G.  cyanea  the  intestine  is 
•090  mm.  long,  in  C.  ccerulea  '125  mm. ;  both  have  two  small  coeca  a  short 
distance  above  the  anal  opening.  The  food  of  Certhiolaj  as  indicated 
by  the  stomach  contents,  consists  of  small  insects  and  spiders,  that  of 
Coereba  and  Olossoptila  consists  of  small  berries,  containing  numeroas 
small  seeds. 


Q2 

FiG.'4.— (1)  Pterylosis  of  Certhiola  eahoti,  a  little  more  than  half  natural  size;  (2)  Dorsal  tract  of 
Oloisaptila  eampettris,  natural  siz«\ 

The  feather  tracts  and  apteria  are,  with  trifling  variations,  as  shown 
in  the  figure  of  Certhiola  caboH.  The  pattern  of  the  dorsal  tract  varies 
slightly  according  to  the  species,  and  the  lengths  of  the  median  apteria, 
especially  that  on  the  under  side  of  the  neck,  vary  according  to  the 
length  of  the  neck. 

Glo88optila  is  different  from  the  other  Ccerebidse  in  having  a  narrower 
dorsal  tract,  and  much  longer  and  looser  feathers. 

Professor  Baird,  in  his ''  Review  of  North  American  Birds,"  considered 
the  Coerebidae  as  nearly  related  to  the  Mniotiltidae,  being  apparently 
largely  influenced  by  the  slender  beaks  of  this  last  group,  and  by  the 
peculiar  tongue  of  Dendroica  tigrina. 

Dr.  Gadow,  in  the  "  Birds  of  the  Sandwich  Islands,"  considers  the 
Gcerebidae  as  the  nearest  allies  of  the  Sandwich  Island  Drepanididae, 
this  family  being  formed  to  accommodate  the  slender-billed  brush- 
tongued  birds  peculiar  to  those  islands. 

Dr.  Sclater*  places  the  Ccerebidfe  just  before  the  tanagers,  remarking 
that  it  is  difficult  to  separate  them  from  the  tanagers  on  the  one  hand 
and  the  Mniotiltidae  on  the  other,  and  this  position  is  that  generally 
accepted. 


'  British  Miiseum  Catalogue  of  Birds. 
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In  considering  the  relationships  of  the  group,  the  pterylosis  may  be 
left  out  of  the  question,  as  it  will  not  help  us  any.  The  figure  showing 
the  pterylosis  of  Certhiola  might,  with  trifljng  alterations,  do  duty  for 
Ccereba^  Dendroica^  OeothlypiSj  Acanthorhynchus^  and  some  of  the 
Fringillidse,  and  since  the  same  pattern  is  found  in  so  many  genera, 
including  those  but  distantly  related,  it  may  be  considered  as  very  gen- 
eralized. 
The  palate  of  the  MniotiltidaB  differs  from  that  of  the  GoerebidsB  m 
having  the  interpalatine  process  well  developed,  the 
transpalatiue  short  and  bluntly  angular,  and  the 
palatines  not  produced  backward  over  the  ptery- 
goids. 

In  the  general  pattern  of  the  palate,  the  shape 
and  development  of  the  interpalatine  and  trans- 
palatine  spurs,  and  in  the  amount  of  exposure  of  the 
sphenoid  between  the  palatines,  some  of  the  t^ua- 
gers  agree  very  well  with  the  Coerebidae.  Others 
of  the  tanagers  differ  considerably  in  their  palate 
from  the  Gcerebidse,  and  there  seems  to  be  in  the 
TanagridsB  more  of  an  approach  towards  the  union 
of  the  palatines  beneath  the  sphenoid. 

The  Drepanididee,  as  represented  by  Vestiariay 
(hreomyza,  HemignathuSj  and  Himatione,  agree  with 
the  GoerebidaB  in  the  character  of  the  transpalatiue 
and  interpalatine  processes,  and  exceed  them  in  the 
depth  and  production  of  the  postpalatine.  This  feature  is  carried  to  its 
extreme  in  the  Drepanididae,  and  the  same  is  true  of  the  compression 
of  the  palatines,  the  free  ventral  edges  of  these  bones  approaching  one 
another  very  closely,  being  in  Himatione  sanguinea  almost  in  contact. 
The  Drepanididae  have  the  sphenoid  covered  by  the  palatine,  a  feature 
which  is  not  found  in  the  Goerebidae,  but  occurs  in  some,  although  by 
no  means  all,  or  even  in  a  large  majority,  of  the  FringillidaB.*  Among 
the  skulls  examined,  those  of  Certhiola  and  Himatione  bear  the  closest 
general  resemblance  to  one  another.  Gcereba  and  Olossoptila  have  a 
small  palato-maxillary,  and  so  do  some  of  the  Mniotiltid^e.  On  the 
other  hand,  Certhiola  and  some  species  of  Dendroica  do  not  have  thia 
little  bone.t  It  is  wanting  in  Dendroica  discolor^  coronataj  pennsylran- 
icUj  Meloapiza  fasciata^  melodia,  Loxia  curvirostra,  Zonotrichia  albicoUi^y 
PipiU)  erythrophthalamus^  Leucosticte  griseonucha^  Ammodromus  and 
Parula  americana.  Its  exact  value  remains  to  be  shown,  for  it  appears  in 
forms  which  are  not  related,  at  least  closely,  and  drops  out  in  some  that 


Fio.  5.— Palatal  region  of 
MniotiUa  varia,  enlarged. 


*  That  iHf  iu  the  species  which  have  come  under  my  ohservation. 

I  The  following  species  have  a  palato-maxillary :  Dendroica  maculoaaf  vigani, 
aativaf  Cardinalia  virginianuSf  Habia  ludoviciana,  Plectrophenax  nivalis,  Calcarias  lap^ 
ponicu9. 
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are  nearly  allied.  It  is  present  in  the  Swallows,  but  not  in  the  Flycatch- 
ers or  Thrashes;  is  well  developed  in  such  stout-billed  Finches  as  Cardi- 
nalis  and  Hahia^  missing  in  Coceothraustes,  It  appears  as  a  slender 
splint  in  Flectrophanes  and  CalcaricLSj  and  reaches  a  considerable  size 
in  Rhamphoccelus  and  Pyranga^  while  it  is  lacking  in  Phcsnicophihis, 
None  of  the  DrepanididsB  and  MeliphagidsB  examined  have  a  palato- 
maxillary. 

None  of  the  MniotiltidaB  or  TanagridsB  have  the  angle  of  the  jaw  pro- 
duced, nor  do  the  genera  Coereba  and  Olossoptila.  In  Certhiola^  how- 
ever, the  angle  of  the  jaw  is  slightly  produced,  and  this  occurs  in 
Oreomyzaj  Vestiaria^  Himatione^  and  to  a  less  extent  in  Hemignathua. 
The  production  of  the  angle  is  marked  in  AcrulocercuSy  and  reaches  a 
maximum  in  Anthochcera  carunculata,    Acanthorhynchua  and  Tropido- . 


Fio.  6.— Tongues  of  Dendroiea   Hgrina;    (9)  Dendroiea  eoronata;  (5)  Olouoptila  eampestrit;   {4) 
Aeanthorhynehfis  Unuirottrit;  (6,6)  Octriha  eyanea;  (7)  Coereba  eotrtiUa ;  all  enlarged. 

rhynchus  do  not  have  the  angle  of  the  jaw  produced,  although  they  are 
^^tenuirostral"  birds,  and  the  character  is  one  that  seems  to  have  no 
correlation  with  length  of  bill.  Like  many  other  points  in  the  anatomy 
of  the  Passeres,  more  observations  are  needed  regarding  the  occurrence 
of  this  character,  although  it  would  seem  that  it  should  be  of  some 
importance.  It  does  not  occur  in  many  birds,  but  is  found  in  some  of 
the  IcteridsB. 

The  tongue  in  the  MniotiltidaB  is  of  moderate  length,  with  very  slightly 
upturned  margins,  cleft  a  little  at  the  tip,  and  slightly  brushy.    Den- 
droiea maculosa  and  D.  tigrina  represent  the  extremes  so  far  as  speci- 
Proc.  N.  M.  94 20 
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mens  have  been  examined.  The  tongue  shown  in  fig.  5,  page  163, 
"Review  of  North  American  Birds,*'  is  unfortunately  not  the  tongue  of 
Dendroica  tigrina.  There  has  evidently  been  a  transposition  of  speci- 
mens, and  fig.  4,  which  is  said  to  be  that  of  Dacnis,  is  probably  that 
of  D.  tigrifia.  As  the  shape  of  the  tongue  was  the  principal  character 
of  the  genus  Perisoglossa^  the  genus  would  for  this  reason,  if  for  no 
other,  be  untenable;  but  even  had  the  tongue  been  as  figured,  it  would 
hardly  seem  a  character  of  sufficient  importance  for  the  establishment 
of  a  genus. 

The  tongue  of  the  Tanagridse  may  be  slightly  bifid  as  in  Pyranga^ 
Tanagra,  and  Rhamphocoelaa,  or  thick,  fleshy,  and  fringed,  as  in  SaUa- 
tor  atriceps^  but  so  far  I  have  found  no  species  in  which  the  tongue 
bore  any  resemblance  to  that  of  Ccereba, 

Among  the  Drepanididse,  Himationej  Hemignathus,  and  Vestiaria  have 
very  perfect  tubular  tongues,  the  upturned  edges  meeting  or  even 
lapping  over  one  another  sligKtly,  being  so  firmly  apposed  that  it  is 
often  a  difficult  matter  to  force  them  apart.  A  few  filaments  at  the 
end,  and  here  and  there  along  the  edge,  constitutes  the  entire  feather- 
ing of  the  tongue. 

Oreomyza  has  the  commencement  of  a  tubular  tongue,  but,  owing  to 
its  shortness,  the  tubular  structure  is  not  carried  out.  None  of  these 
tongues  are  deeply  cleft  or  widely  feathered  at  the  tip,  as  in  the  Coere- 
bidae,  and  none  approach  the  peculiar  condition  found  in  Gerthiolaj 
which  has  a  two-branched  tongne,  with  a  twisted  brush  on  either 
branch,  and  a  shallow  groove  down  the  center  of  middle  third  of  the 
tongue. 

The  general  pattern  of  this  tongue  is  very  much  like  that  of  the 
Australian  Meliornis  while  the  nearest  approach  to  such  a  tongue  as 
that  of  Ccereba  ccerulea  is  found  in  the  Australian 
Acanthorhynchiis  tenuirostris,  and  in  this  bird  the 
coerebine  pattern  is  carried  to  the  extreme,  the 
tongue  being  extremely  long,  slender,  bifid,  feath- 
ered at  the  tip,  and  tubular  for  a  part  of  its 
length. 

The  alimentary  canal  of  the  Mniotiltidae  is,  as  a 
rule,  comparatively  simple,  but  in  Dendroica  coro- 
nata  the  convolutions  of  the  intestine  are  almost  ex- 
actly the  same  as  in  Ccereba,    The  stomachs  of  all 
Fig.  7.-intestinai    MuiotiltidsB  examined  contained  insects.    There  is 
convoiutiona  of  Tan     ^o  crop  iu  this  group  aud  the  stomach  is  large  and 
"^^  *^""*  somewhat  pyriform  ih  shape. 

The  tanagers    are  fruit-eaters,  are  devoid  of  a  crop,  and  have 
the  largest  intestine  and  simplest  convolutions  of  any  birds  exam- 
ined. 
In  the  complexity  of  the    alimentary    canal    there  is  a  parallel 
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between  Certhiola  and  the  Drepamdid^,  and   the  convolutions   of 
Hemignathm  olivaceus  very  nearly  coincide  wHU  those  of  C.  caboti.* 

But  in  both  groups  there  is  varying  complexity  of  convolution  among 
the  different  species,  and  in  neither  is  there  any  adherence  to  a  given 
pattern.    Among  the  Sandwich  Islands  birds  there  is,  in  the  majority 


Fig.  8.— Intestinal  convolutions  of  (1)  OloitnptUa  eampeitru;  (2)  Ccereba  eyanea;  (3)  Dendnriea 
eoronata;  (4)  Certhwla  eaboti;  (4a)  Certhiola  ca6o<i,  central  portion;  (5)  Ccereba  ecerula,-  (6)  Hetnigna- 
thus  olicaceut;  (6a)  Hemignathug  olivaeeut,  with  coil  opened  oat  to  Hhow  convolutions;  (7)  Aeanthor- 
hynchua  tenuirostrU . 

of  specimens  figured,  a  slight  peculiarity  in  the  manner  iii  which  the 
iiitestiue  begins  to  uncoil  from  the  center.  When  looking  from  below 
at  the  right  side  of  the  viscera,  the  intestine  is  seen,  roughly  speaking, 
to  start  from  the  stomach  and  in  a  decreasing  spiral  or  series  of  loops 

*  There  is  at  first  sight  an  apparent  discrepancy  between  Dr.  Gaflow's  figure  and 
that  shown  in  fig.  8  (6),  of  thi.<)  paper,  bnt  this  is  due  to  the  fact  that  Dr.  Gadow's 
specimen  has  a  longer  and  more  closely  twisted  intestine,  so  that  the  point  of  rever- 
sion is  different  in  the  two. 
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coil  into  a  knot  or  short  loop,  whence  it  uncoils  or  unfolds  in  an  increas- 
ing spiral.  In  Loxioides^  Psittadrogfra^  Himationej  Vestiaria^  and  Hemi- 
gnathus  the  first  turn  of  the  intestine  from  the  center  is  to  the  left,  while 
in  the  American  species  figured  it  is  to  the  right.  The  point  is  one  of 
little  or  no  value,  but  among  the  species  figured  the  ditterence  exists. 

My  only  specimen  of  Acanthorhynchus  was  doubly  unfortunate;  first 
in  being  neatly  shot  through  the  palate,  completely  destroying  that 
region ;  and,  secondly,  in  havuig  the  intestine  in  so  tender  a  state  that  it 
was  difficult  to  trace  its  convolutions.  Hence  I  do  not  feel  quite  posi- 
tive that  the  figure  is  entirely  correct,  although  it  is  very  nearly  so,  and 
if  there  is  any  error  it  lies  in  the  portion  beyond  the  central  knot  and 
consists  in  the  omission  of  some  convolutions.  It  is  much  simpler  than 
in  Certhiola,  but  not  unlike  Gcereba,  while  a  little  more  complexity 
beyond  the  central  knot  would  make  the  general  pattern  of  the  intestine 
very  much  like  that  of  Olossoptila, 

To  sum  up:  In  the  character  of  their  palate  the  CoerebidsB  difier 
from  the  MniotiltidsB  and  resemble  in  some  points  the  Drepanididse 
and  some  of  the  Tanagrida^. 
The  Drepanididse  differ  from  all  the  above-mentioned  groups  except 

Gerthiola  in  the  production  of  the  angle 
of  the  jaw. 

In  their  tongue  tbe  Ooerebidaj  are 
markedly  different  Irom  the  Mniotilti- 
dae,  but  it  is  largely  a  difference  of 
degree  rather  than  of  kind.  They  differ 
in  toto  from  the  Tanagridse,  are  quite 
distinct  from  the  Drepanididaj,  and  find 
their  nearest  homologue  in  Acantho- 
rhynchus. 

As  regards  the  Drepanididae,  it  may 
be  thought  that  this  distinction  is  very 
much  a  matter  of  opinion,  but  to  me 
the  two  patterns  of  tongue  seem  quite  different,  though  both  derivable 
from  such  a  tongue  as  that  of  Dendroica. 

It  would,  perhaps,  require  less  modification  to  derive  the  tongue  of 
the  Drepanidida)  from  such  an  one  as  that  of  Icterus  icterus^  as  this  is 
considerably  upcurved  along  the  edges,  is  not  greatly  feathered,  and  is, 
considering  its  size,  less  fleshy  at  the  basal  portion  than  that  of  Den- 
droica. 

It  must  be  borne  in  mind,  too,  that  there  are  three  distinct  tyi>es  of 
tongue  among  the  Coerebidie  and  that  no  comparison  can  be  made  with 
them  in  this  particular  as  a  group. 

In  complexity  of  alimentary  canal  they  much  exceed  the  Mniotiltidae 
(except  Coereba  cyanea,  noted  previously),  bear  no  resemblance  at  all  to 
the  Tanagridae,  and  are  api)roached  by  the  Drepanididae. 


Fig.  9. — Lower  mandible  of  (1)  Ccereba 
cwrtUea;  (2)  Certhiola  portorieenMis;  (3) 
Oreo-myza  bairdii;  all  twice  nataral  size- 
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As  groups  of  birds  are  constituted  the  GcerebidsB  are  certainly  suffi- 
ciently distinct  to  stand  apart^  and  the  gap  between  them  and  the 
Mniotiltidae  seems  widest,  although  this  may  be  due  to  a  tendency  on 
my  part  to  place  considerable  weight  on  the  general  pattern  of  the 
palate. 

The  relationship  with  the  tanagers  is  not  very  close,  although  such 
short-billed  forms  as  Chlorophanes  and  DacniSj  which  unfortunately 
were  not  available,  might  bring  the  two  groups  a  little  closer. 

In  size,  form,  pterylosis,  structure  of  tongue,  and  pattern  of  convo- 
lutions of  alimentary  canal,  there  is  a  strong  resemblance  between 
Ccereha  and  Aoanthorhynchtis.  and  so  far  the  two  forms  exhibit  a  most 
interesting  case  of  parallelism.  The  palate,  too,  on  superficial  exam- 
ination, looks  not  unlike  that  of  Olossoptila^  but  as  Dr.  Parker  points  • 
out  in  the  second  part  of  his  memoir  on  the  Skull  of  JBgithognathous 
Birds,  there  is  a  striking  dissimilarity  in  the  fact  that  in  Acanthor- 
hynchus  the  palatines  run  outside  the  palatal  process  of  the  premaxillary 
instead  of  along  the  inner  side,  as  in  passerine  birds  generally. 

Finally,  it  must  be  said  that  the  members  of  the  Coerebidae  do  not 
form  a  homogeneous  group,  for  the  family  contains  at  least  three  well- 
marked  types,  Ccereha,  Certhiolaj  and  Olossoptila,  and  these  types 
differ  from  one  another  in  a  very  marked  degree.  While  DacuxB  and 
Chlorophanes  have  not  been  examined  by  me,  the  figures  of  skulls  and 
tongues  of  these  genera  indicate  that  they  belong  near  Coereha.  These 
genera  form  a  well-marked  group  containing  those  species  nearest  to 
the  Mniotiltidae  and  characterized  by  a  long,  cleft,  feathered,  but  not 
suctorial  tongue,  small  crop-like  dilatation  of  the  oesophagus  and  simply 
convoluted  intestine. 

Certhiola  has  a  bifid,  brushy  tongue,  no  crop,  extremely  complicated 
intestine,  and  produced  angle  to  the  mandible.  The  tongue  resembles 
that  of  some  of  the  MeliphagidsB;  the  other  characters  are  like  some 
found  in  the  Drepanididae.  Olossoptila,  with  its  loose  i)tilosis,  decided 
crop  and  unique,  trifid  tongue,  is  equally  well  characterized  and  cer- 
tainly should  stand  apart,  seeming  to  hold  with  respect  to  Gcereba  much 
the  same  i)osition  that  Chamea  does  with  the  wrens. 

The  Anatomy  and  Affinities  of  CertJiidia. 

At  the  suggestion  of  Mr.  Ridgway  I  have  examined  three  specimens 
of  Certhidia  saMni,  kindly  provided  by  Dr.  G.  Baur,  with  a  view  of 
ascertaining  whether  or  not  the  suggestion  of  Coerebine  affinities  pre- 
sented by  its  external  appearance  was  borne  out  by  its  anatomy. 

The  pterylosis  is  of  the  orthodox  passerine  pattern  and  the  dorsal 
tract  has  a  diamond-shaped  outline,  similar  to  that  found  in  Dendroica 
and  many  other  small  birds.  The  testimony  of  the  skull  is  unmistak- 
able, for  it  has  the  short,  subangular,  transpalatine  processes,  and  well 
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developed  iuterpalatines  cbaraeteristic  of  the  Mniotiltidae,  and  well 
shown  by  the  common  warbler  of  this  Galapagos  group,  Dendroica 
aureola. 

The  Coerebine  skull,  on  the  other  hand,  is  characterized  by  the  fining 
down  of  the  palatal  region,  the  transpalatiiies  being  reduced  to  mere 
spikes,  while  the  interpalatine  spur  is  abortive  or  small.  The  cranium 
of  Oerthidia  is  a  trifle  shorter  than  that  of  the  m^ority  of  the  Mniotil- 
tidsB  examined  and  has  a  little  more  material  in  the  palatines.  The 
hypotarsus  is  also  like  that  of  Dendroica  in  its  configuration,  slight 
but  perceptible  differences  existing  between  it  and  the  corresponding 
region  of  any  of  the  Coerebidae.  There  is  apparently  nothing  specially 
characteristic  in  the  shoulder  muscles,  their  arrangement  being  prac- 
tically similar  in  Certhidia^  Dendroica^  Vcereha,  and  many  other  small 
birds. 

The  tongue  is  warbler-like  in  shape  and  character,  being  moderate 
in  length  and  slightly  cleft  and  bifid.  It  is  a  trifle  thicker  and  more 
fleshy  than  in  such  a  bird  as  Dendroica  aureola  and  not  at  all  gutter- 
shaped.  All  this  is  in  direct  contrast  to  the  elongate,  feathered,  hol- 
lowed-out  tongue  of  Ocerebay  and  not  at  all  like  the  cleft,  brushy  tongue 
of  Certhiolay  although  all  three  forms  agree  in  one  respect:  longer  short, 
plain  or  feathered,  the  tongue  is  not  suctorial,  for  even  in  long-billed 
Coereba  the  hyoid  stops  low  down  on  the  base  of  the  skull  and  lacks  the 
elaborate  arrangement  of  muscles  found  in  truly  suctorial  birds.  The 
intestinal  convolutions  are  quite  simple,  much  as  in  Coereba  and  Deit- 
droica  coronata  and  aureola^  but  not  exactly  like  either,  although, 
curiously  enough,  precisely  similar  to  the  convolutions  of  Cinnyrig 
bifasciata.  There  is,  however,  no  crop-like  dilatation  of  the  OBSopha- 
gus  as  in  Careba,  The  cceca  are  moderate,  and  in  the  best  specimen 
examined  the  btirsafabridi  was  very  large. 

All  in  all,  the  anatomy  of  Certhidia  points  to  a  very  near  relation- 
ship with  Dendroica,  and  indicates  that  the  genus  surely  belongs 
among  the  Mniotiltidte. 

Bemarks  on  the  Affinities  of  Myadestes  and  PhrBornis. 

The  skull  of  Myadestes  is  rather  short,  and  on  its  superior  aspect 
bears  a  considerable  resemblance  to  that  of  Ampelis.  The  maxillary 
process  of  the  nasal  is  short,  not  expanded  distally,  and  abuts  upon, 
but  does  not  fuse  with  the  maxillary.  In  the  thrushes  this  process  is 
wider  and  continued  for  a  little  distance  along  the  maxillary,  but  does 
not  unite  with  it.  Phceornis  resembles  the  thrushes  in  these  particu- 
lars. In  Tyrannus  the  descending  process  of  the  nasal  is  narrowest 
near  its  origin,  expands  distally,  and  ankyloses  with  the  maxillary. 

The  prepalatine  bar  of  Myadestes  is  narrow,  as  in  Ampelis^  the  trans- 
palatine  angle  much  like  that  of  Phceornis,  The  interpalatine  angle  is 
blunter  in  Myadestes  than  in  Ampelis,  in  this  respect  resembling  that  of 
Pheeornis  and  the  thrushes. 
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Tyrannus  differs  from  the  genera  meDtioned  above  in  the  early  and 
complete  fusion  of  the  prepalatines  with  the  premaxillaries.  Ampelis 
is  peculiar  in  the  large  symmetrical  ossifications  of  the  anterior  trabec- 
ulse  which  articulate  with  the  vomer. 


Fig.  10.— Palatal  region  of  (1)  Merula  migratoria,-  (2)  Phaeomis  obteura/  (3)  Myadeites  tolitariutf 
all  enlarged. 

Myadestesy  like  Tyrannus,  has  a  flat  non-pneumatic  maxillo  palatine, 
although  that  of  Myadestes  is  the  less  hooklike  and  more  expanded  of 
the  two.  Phceornis  has  a  maxillo  palatine 
like  that  of  a  thrush. 

The  manubrium  of  Myadestes  is  rather 
wide  and  low,  similar  to  that  of  Phceornis^ 
these  birds  in  this  particular  departing  from 
the  thrushes  as  well  as  from  Ampelis, 

The  oesophagus  is  large  and  there  is  no 
crop.  The  stomach  is  large,  with  strong 
walls.  The  intestine  is  very  short,  measur- 
ing but  0.145  m.  in  length.  The  stomach  was 
full  of  small  berries  mingled  with  a  few 
remains  of  insects. 

The  dorsal  tract  is  almost  straight  in 
Myadestes,  slightly  different  from  what  occurs 
in  Turdus  pallasii. 

Myadestes  was  placed  by  Gray  with  the 
Ampelidse,  but  is  included  among  the 
thrushes  by  Dr.  Stejneger.  «««,*,    ^     *«.    - 

^  J       &  YiQ.V.— TaJatal  region  of  Tyrannut 

While  the  bird  has  some  leanings  toward  earoHneMit,  enlarged. 

the  Ampelidae  it  seems  to  have  more  decided  affinities  with  the  thrushesj 
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although  it  is  by  no  means  a  typical  thrash.    It  certainly  has  no  near 
relationship  with  the  Tyrannidse. 

Neither  Myadestes  nor  Phceomis  have  any  trac*^  ot  a 

•^i:        ^       metapterygoid,  but  while  this  little  process  is  quite 

^i       generally  present  in  thrushes,  it  varies  greatly  in  the 

i:*!  p        amount  of  development.    It  is  best  developed  in  Merula 

aurantia  and  M.  migratoria^  is  small  in  Turdus  musteli- 

Wi       S&^      ^^*  SkJid  pallasij  rudimentary  or  even  wanting  in  swain- 

W^^     *^^^  and/w«ce«cciw.    When  the  metapterygoid  is  small 

^i:- -:  ll        it  is  occasionally  diflBcult  to  decide  whether  a  minute 

O         M^      process  is  present,  or  merely  a  prolongation  of  th^ 

1  V      sphenoid  foot. 

Pio  12  —  Dorsal  ^^®  turdiuc  rescmblanccs  of  Phceornis  have  already 
tracts  of  (Dify  bccn  poiutcd  out  by  Dr.  Oadow,  although  he  seems  to 
adeitessoiuariuM;    jjg^y^  j^^  doubts  about  positivcly  placing  the  birds 

(2)  Turdtupalla  ,  ^^      ,  .  ,  . 

ni;  reduced.  together.  Working  over  the  question  anew  my  own 
observations  corroborate  those  of  Dr.  Gadow,  but  I  would  go  a  step 
farther  and  until  it  was  shown  to  be  otherwise  definitely  place  Phceomis 
with  the  Turdidie.  Certainly  if  Myadestes  is  to  be  considered  a  thrush 
Phawornis  is  doubly  one. 

Remarks  on  the  Affinities  of  Phainopepla  Nitens, 

Phainopepla  was  placed  by  Gray  near  AmpeliSj  and  here  is  where  it 
undoubtedly  belongs.    The    skulls  of  the  two  are  very 
much  like,  particularly  in  the  palatal  region,  and  both 
possess  a  large,  free,  swollen  lachrymal,  this  last  being  a         |h 
point  of  much  importance,  since  such  a  lachrymal  is  of         |i 
rare  occurrence  among  birds.    The  quadrates  of  Ampelis        §\ 
and  Phainopepla  agree  with  each  other  in  minute  as  well 
as  general  characters,  as  do  also  the  pneumatic  maxillo     ;;VV:>://;^ 
palatines.  '^:':\S:-.v 

The  characters  which  separate  Myadesten  from  Ampelis       ^]::j^ 
separate  it  also  from  Phainopejyla.  ^ 

The  very  marked  resemblances  between  the  skulls  of        ?M 
Phainopepla  and  Ampelis  render  it,  in  this  instance,  un-        ^^ 
necessary  to  go  into  further  details,  but  it  may  also  be  said  sai  tract  of 
that  the  general  contour  of  the  dorsal  tracts  in  the  two  Fhainopepiani. 
species  agree  very  well,  also,  although  the  outer  angles  of '*~'     "*'*** 
the  tract  are  a  little  more  rounded  in  Phainopepla  than  in  Ampelis, 
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By  Charles  D.  Walcott, 

Honorary  Curator  of  Paleontology. 


In  1865  Prof.  James  Hall  referred  a  fossil  found  associated  with 
Buthograptus  in  the  Trenton  Limestone  at  Plattville,  Wis.,  to  the  genus 
Oldhamiay  under  the  specific  name  of  fruticosa*  He  described  this 
form  as  "  stems  of  corneus  or  carbonaceous  texture,  frequently  branched, 
the  branches  again  dividing  and  sometimes,  if  not  always,  in  whorls, 
in  one  of  which  six  divisions  were  counted."  Prof.  Hall's  reference  to 
Oldhamia  was  tentative  and,  from  the  study  of  Dr.  J.  R.  Kinnehan'st 
beautiful  illustrations  of  the  genus  Oldhamia^  I  am  led  to  think  it 
exceedingly  doubtful  if  the  species /rw<ico»a  should  be  referred  to  it. 

Prof.  Charles  Lap  worth  mentions  the  occurrence  of  an  Oldhamia  in 
the  purple  slates  of  Farnham,  Province  of  Quebec,  like  0.  radiataj 
but  does  not  describe  or  illustrate  it.{  It  is  placed  in  the  horizon 
of  the  Upper  Cambrian.  Dr.  R.  W.  Ells,  of  the  Geological  Survey  of 
Cauada,  writes  me  that  the  Farnham  slates  belong  to  the  Sillery  for- 
mation. A  poorly  preserved  specimen,  received  from  the  Survey, 
proves  the  presence  of  Oldhamia^  but  does  not  afford  data  for  a  specific 
determination. 

During  the  field  season  of  1893,  Mr.  T.  Nelson  Dale,  while  surveying 
the  areal  geology  of  the  Troy  sheet  of  the  U.  S.  Geological  Survey, 
collected,  in  a  belt  of  reddish  shale  that  extends  north  and  south, 
west  of  the  Rensselaer  plateau,  a  lot  of  annelid  trails  and  planMike 
impressions,  which  were  sent  to  me  with  other  material  for  determina- 
tion. The  only  form  that  I  can  identify  is  a  species  of  Oldhamia  that 
is  closely  related  to  Oldhamia  antiqua  of  the  Cambrian  rocks  of  Ireland. 


*  Canadian  Organic  Remains,  Decade  ii,  1865,  p.  49. 
t  Trans.  Royal  Irish  Acad.,  xxiii,  1859,  p.  547. 
t  Trans.  Roy.  Soc.  Can.,  iv,  1877,  Table  A,  p.  183. 
Proceeding!  of  the  U.  S.  National  Muaenm,  Vol.  XVII-No.  1002. 
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No  other  fossils  were  identified;  and  the  determination  of  the  geologic 
horizon  is  somewhat  uncertain. 

Genns  Oldhamia,  Forbes.* 

The  best  illastrations  of  Oldhamia  are  given  by  Dr.  J.  B.  Kinnahant 
and  Mr.  J.  W.  Salter.f  Prof.  Brady  §  discussed  the  genus  and  its  rela- 
tions to  living  forms,  in  1865.  He  proposed  to  limit  the  genus  to  the 
0.  radiata^  and  to  refer  the  0.  antiqua  to  a  new  genus — Murchisonites. 

OLDHAMIA  (MURCHI80NITE8)  OCCIDENS,  new  species. 

Frond  with  a  jointed,  slightly  flexuous  stem;  fan-shaped  fronds, 
formed  of  numerous  simple  filaments  or  attached  to  the  upper  end  of 
each  joint;  the  filaments  being  somewhat  longer  than  the  joints  and 
giving  the  entire  frond  the  appearance  of  a  succession  of  tufts  of  fila- 
ments, each  springing  from  the  summit  of  the  tuft  below. 

The  specimens  are  preserved  as  casts  on  the  surface  of  a  smooth  sili- 
ceous slate.  No  trace  of  cells  or  vesicles  appear;  and  the  position  of 
Oldhamia  in  the  classification  of  organic  forms  is  not  advanced.    The 


FiG.l.  (Hdhatnia(M.)o€eiaen*,  Viewof  a  single  frond  from  the  gorge  of  the  PoMtenkill.  Kataralsise. 


suggestion  that  it  is  a  calcareous  alga  appears  to  be  as  satisfactory  as 
any.  This  species  differs  from  Oldhamia  (M.)  antiqua  Forbes  ||  in  the 
form  of  growth  and  arrangement  of  the  tufts  of  filaments. 

The  specimens  are  from  the  Cambrian  (?)  slates. 

The  Oldhamia  was  first  found  in  reddish  shales  associated  with  green- 
ish shales  and  beds  of  quartzite,  ranging  from  one  to  nearly  twenty- two 
inches  in  thickness,  at  a  saw -mill  dam  midway  between  Burden  Lake 
and  Nassau  Pond  in  the  township  of  Nassau;  again  in  similar  rocks 
about  2  miles  farther  up  the  same  stream  and  1^  miles  SSE.  frt)m  the 
south  end  of  Burden  Lake.    It  occurs  also  on  the  Moordener  Kill, 

•  Joum.  Geol.  Soc.  Dublin,  1848,  vii,  p.  184. 
t Trans.  Royal  Irish  Acad.,  xxiii,  1859,  pp.  547-661. 

t  Mem.  Geol.  Soc.  Great  Britain ;  Geology  of  North  Wales,  2d  ed.,  1881,  pp.  471, 
472,  pi.  26. 
$Geol.  Mag.,  ii,  1865,  p.  6. 
II  Trans.  Geol.  Soc.  Dublin,  1848. 
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aboat  1^  miles  NE.  of  Scliodack  depot,  in  the  township  of  Schodack, 
and  in  great  abundance  in  the  gorge  of  the  Poestenkill,  1 J  miles  east 
of  Troy,  near  the  Eagle  Mills  road,  along  the  right  bank  of  the  river, 
which  there  flows  south.  The  Oldhamia  is  here  associated  with  various 
trails,  and  both  cover  large  surfaces  of  the  rock. 

The  slates  are  x)ost-Lower  Cambrian  and  pre-Trenton,  but  their  exact 
stratigraphic  position  is  not  fully  determined.  They  are  either  Upper 
Cambrian  or  Lower  Ordovician. 
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NOTES  ON  BBPTILBS  AND  BATEACHIANS  COLLECTED  IN 
FLORIDA  IN  1892  AND  1893. 


By  ElNAB  LCENNBEEG,  Ph.  D., 
University  of  Upsal^t,  Sweden, 


The  following  notes  are  based  upon  a  collection  made  during  a  sojourn 
in  Florida  from  September,  1892,  to  July,  1893,  during  which  time  I 
wasengaged  in  general  zoological  collecting  and  research.  The  list  con- 
tains the  greater  majority  of  the  species  recorded  from  that  part  of  the 
dnited  States,  besides  a  number  of  additions  to  the  herpetological 
fauna  of  Florida.  The  distribution  of  other  species  within  the  penin- 
sula has  been  extended,  or  better  defined.  The  biographical  notes  may 
not  contain  any  strikingly  new  facts,  but  as  such  observations  are  not 
very  commonly  recorded,  and  as  mine  are  based  on  personal  experience 
they  may  possess  some  value  as  corroborative  evidence. 

I  wish,  finally,  to  express  my  grateful  acknowledgment  for  kind 
assistance  received  from  the  authorities  of  the  U.  S.  National  Museum. 

REPTILIA. 

TESTUDINBS. 

PLATYPELTIS  FEROX  (Schneider). 

The  soft-shelled  turtle  abounds  in  all  lakes  and  ponds  in  south  Florida. 
It  is  caught  with  nets  and  seine  and  readily  takes  the  hook.  It  is  very 
savage  and  bites  ferociously. 

DERM0CHELY8  CORIACEA  (L  i  n  n  »  u  8  ). 

This  tnitle  seems  to  be  known  to  some  of  the  people  living  at  Key 
West,  but  it  is  very  rare.  I  have  only  seen  one  specimen  in  Florida, 
which  had  been  caught  near  St.  Augustine. 

CHELONIA  MYDAS  (  L  i  n  n  »  u  s  ). 

Green  turtles  are  still  common  along  the  coast  of  south  Florida,  but 
the  time  of  extermination  will  soon  come,  as  they  are  caught  in  great 
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numbers  with  nets,  harpoons,  pe|^«lc.,  in  the  water,  as  well  as  on  the 
beach  when  laying  theic  •ggs,  the  eggs  being  secured  at  the  same  time. 
The  meat  is  soW  at  10  cents  a  pound,  and  a  good  many  are  shipped 
North  alrre  from  the  Key  West  market.  The  largest  specimens  reach 
a^weight  of  800  pounds. 

ERETHMOCHELYS  IMBRieAXA  ( L  i  n  n  »  u  8 ). 

The  hawksbill  turtle  is  caught  at  Key  West,  wft«tal  have  seen  some. 
It  is  not  common,  and  very  high  in  price  on  account  of  the  rrhill  It  is 
said  to  reach  a  weight  of  150  to  200  pounds,  but  specimens  of  that  size 
are  very  scarce. 

THALA880CHELY8  CARETTA  (L  i  n  n  cb  u  s  ). 

The  loggerhead  turtle  is  common  all  round  the  coast  of  south 
Florida,  especially  among  the  Keys.  It  is  used  for  food  in  some 
places,  for  instance  at  Key  West,  although  not  so  palatable  as  the 
green  turtle,  and  the  eggs  are  eaten  whenever  they  can  be  found. 
The  eggs  are  laid  in  May  and  June.  During  the  latter  month  I  found 
them  on  the  Corouado  beach  at  New  Smyrna.  Although  the  animals 
themselves  are  not  always  caught,  the  custom  of  taking  their  eggs  is 
as  destructive  in  the  long  run,  and  they  are  going  to  be  exterminated 
on  the  coast  of  Florida  sooner  or  later.  They  do  not  grow  larger  than 
300  pounds. 

DEIROCHELYS  RETICULARIA  (L  a  t  r  e  i  1  I  e  ), 

This  species  is  not  common  so  far  as  I  know.  I  have  only  seen  3 
specimens  in  south  Florida,  both  of  which  were  caught  at  Glarcona, 
Orange  County,  by  C.  C.  Allen,  who  generously  presented  one  of  tliem 
to  me. 

PSEUDEMYS  RUBRIVENTRIS  (Leconte). 

The  red-bellied  terrapin,  or  cooter,  is  not  so  common  in  south  Flor- 
ida as  Pseudemys  concinna^  but  I  have  seen  it  in  several  localities,  viz, 
in  the  St.  Johns  River;  at  Clay  Springs,  Orange  County;  Silver  Springs, 
Marion  County,  etc.  It  is  to  be  found  not  only  in  the  rivers,  but  I  have 
caught  it  with  the  seine  in  small  lakes  in  the  neighborhood  of  Apopka, 
and  have  likewise  received  from  Mr.  C.  C.  Allen  a  specimen  from  Clar- 
cona.  Orange  County.  The  plastron  is  sometimes  uniform  red^  some- 
times marbled  with  black. 

PSEUDEMYS  CONCINNA  (Leconte). 

This  is  the  common  cooter  of  Florida,  in  which  country  it  is  abun- 
dant in  all  lakes  and  rivers.  They  are  very  often  seen  in  great  numbers 
basking  on  old  logs  in  the  water,  even  in  the  middle  of  the  winter. 
They  feed  on  vegetable  matter.    The  meat  is  white  and  very  palatable. 
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MALACLEMY8  CENTRATA  (Latreille). 

The  valaed  diamond-back  terrapin  is  canght  in  the  salt  marshes  along 
the  east  coast.  I  obtained  several  specimens  at  Hillsboro  Biver,  out- 
side New  Smyrna,  Volusia  County, 

TERBAPENE  CAROLINA  (Linnffius). 

The  box-turtle  is  not  very  common  in  the  southern  part  of  Florida.  I 
saw  only  two  specimens  in  Orange  County,  viz,  at  Apopka  and  Clarcona. 
It  IS  said  to  be  more  abundant  around  St.  Augustine. 

GOPHERUS  POLYPHEMUS  (D  and  in). 

The  "gopher"  is  common  in  the  dry  woods  of  south  Florida.  It  is 
diurnal 'in  its  habits  and  is  often  seen  walking  about  feeding  between 
11  a.  m.  and  3  p.  m.  When  disturbed  it  retracts  its  head  and  feet  with 
a  hissing  sound,  like  that  of  a  snake,  and  sometimes  tries  to  bite.  The 
I)eople  do  not  use  these  animals  for  food,  but  sometimes  chop  them  up 
and  give  them  to  the  chickens.  It  is  said  that  the  holes  are  dug  down 
to  the  ground  water.  A  good  many  animals,  as  rabbits,  snakes,  frogs, 
etfe.,  seek  a  refiige  in  the  gopher  holes,  which  are  of  particular  pro- 
tection to  them  when  the  grass  in  the  woods  is  burnt  off. 

Lately  there  was  discovered  a  quite  interesting  fauna  of  insects,  partly 
blind,  which  live  in  these  holes.  • 

KINOSTERNON  BAURII  (G  a rm a n ). 

At  three  different  places  in  Orange  County  I  collected  this  little  tur- 
tie,  which  is  new  for  the  peninsula,  but  has  been  found  at  Key  West 
and  in  Cuba  before.  I  saw  it  first  in  Fern  Creek,  near  Orlando,  later 
at  Apopka  and  Oviedo,  in  the  same  county.  It  is  easily  distinguished 
from  K.  petmlvanicum  by  the  different  development  of  the  plastron 
and  the  color,  etc.  On  the  head  there  are  always  two  pale  yellow 
streaks,  one  from  the  tip  of  the  nose  backwards  through  the  upper 
margin  of  the  eye,  the  other  one  from  the  inferior  margin  of  the  eye  and 
bivckwards.  Below  there  are  two  broader  bands  of  the  same  color  on 
the  inferior  surface  of  the  mandibula.  The  carapace  shows  three  pale 
longitudinal  bands.  The  shell  is  not  smooth,  but  worn  an^  eroded  by 
parasitic  algie. 

One  of  the  specimens  collected  in  Orange  County  is  now  in  the  U.  S. 
National  Museum  (No.  21326). 

KINOSTERNON  PENSILVANICUM  (Gmelin). 

This  species  is  quite  common  in  some  localities  in  the  small  lakes  and 
creeks,  etc.;  for  instance,  in  Fern  Creek,  near  Orlando,  Orange  County. 
It  is  sometimes  called  the  mud  turtle. 


*  Henry  Hubbard,  Science,  xxii,  Auga8t4,  1893,  pp.  07-58. 
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AROMOCHELYS  ODORATA  (Daudin). 

The  musk  turtle  is  common  in  ponds  and  creeks  in  south  Florida.  In 
Fern  Creek,  for  instance,  it  is  abundant,  and  I  have  also  found  it  in 
several  other  places  in  Orange  County.  One  of  my  specimen  s&om  the 
above  mentioned  creek  is  very  interesting  on  account  of  several  anoma-' 
lies  of  the  plates  of  the  plastron.  The  gular  plate  is  divided  by  a  very 
distinct  suture  and  there  is  a  pair  of  plates  between  the  femoral  and  anal 
plates  representing  the  anterior  portion  of  the  anals.  The  plastron  is 
thus  covered  by  14  plates.  Otherwise  this  specimen  is  typical  in  color 
and  shape. 

CHELYDRA  SERPENTINA  (Linnajus). 

The  alligator  turtle  is  not  very  common  in  south  Florida.  I  know  of 
specimens  &om  St.  John's  Biver,  Lake  Ai)opka,  and  the  neighborhood 
of  Oviedo,  Orange  County.  As  the  head  is  very  large,  some  ignorant 
I)eople  call  it  the  "loggerhead,"  which  name  properly  belongs  to  Chelonia 
caretta, 

SAURI. 

ANOLIS  PRINCIPALIS   (Linnrous). 

The  "chameleon"  is  common  all  over  south  Florida.  It  often  enters 
the  houses  and  frequently  you  can  see  this  charming  little  animal  climb- 
ing on  the  curtains  in  your  room.  It  is  interesting  to  see  them  ran 
about  in  the  sunshine  and  suddenly  change  color  from^  brown  to  the 
most  resplendent  emerald  green  and  to  observe  the  males  how  after 
some  nodding  movement  with  the  head  they  inflate  the  ruby  colored 
gular  sac.  They  are  very  fond  of  running  on  the  thistles,  where  they 
readily  find  their  way  between  the  spines  and  prickles,  being  at  the 
same  time  well  protected  by  them  against  their  enemies.  The  shape  of 
the  head  varies  considerably,  but  I  am  not  able  to  draw  any  line  between 
the  short-snouted  and  the  long-snouted  ones,  as  there  are  all  degrees 
of  intermediates. 

8CELOPORU8   UNDULATUS  (Daudin). 

These  lizards  are  very  common  in  south  Florida,  in  the  pine  woods  and 
among  the  oaks  in  dry  places,  on  old  fences  and  houses,  etc.  When 
runniDg  on  old  burned  stumps  and  logs  in  the  pine  woods,  which  used 
to  be  burned  every  winter  to  get  better  grass  for  the  cattle,  they  are 
able  to  turn  perfectly  black.  On  light  ground,  for  instance  on  oak 
bark,  they  resume  their  gray  color  with  the  brown  undulations  on  the 
back,  thus  showing  themselves  possessed  of  a  great  faculty  of  adapting 
their  color  to  that  of  the  surroundings.  They  are  sometimes  called 
"alligator  lizards,"  on  account  of  the  roughness  of  their  scales. 

OPHISAURUS  VENTRALIS   (Linnieue). 

The  "glass  snake"  has  received  its  name  because  the  tail  is  so  very 
brittle.    Ignorant  people  believe  that  the  broken  pieces  are  able  to  join 
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together  again,  and  therefore  call  it  "joint  snake."  This  harmless 
lizard  is  also  considered  by  them  to  be  a  very  "poisonous  snake.'' 
Ophisaurus  is  not  scarce  in  south  Florida,  and  I  have  found  it  in  all 
kinds  of  places,  in  the  dry  pine  woods,  in  hammocks,  and  under  old 
logs  at  the  border  of  lakes.  It  is  a  burrowing  animal,  and  is  therefore 
sometimes  plowed  up. 

CNEMIDOPHORUS  SEXLINEATUS  (LiiinwuB). 

This  swift  is  extremely  abundant  on  Key  West,  and  the  largest  and 
nicest  specimens  in  my  collection  were  caught  there.  Although  so 
abundant,  it  is  hard  to  collect,  as  it  is  so  very  quick  and  active,  running 
through  the  shrubs  and  disappearing  "  quick  as  a  flash  of  lightning." 
In  other  parts  of  south  Florida  it  is  very  common,  too,  in  dry  places  in 
the  pine  lands,  and  on  warm  and  sunny  days  may  be  seen  all  over  the 
country  in  such  places  as,  for  instance,  around  Orlando  and  Oakland, 
Orange  County,  etc.,  but  it  does  not  seem  to  do  as  well  anywhere  as  at 
Key  West  on  the  warm  lime  rocks  and  in  the  dense  scrub. 

EUMECES  FASCIATUS  (Linnwus). 

This  lizard  is  rather  common  in  south  Florida  under  rotten  logs  and 
stumps  and  similiar  places.  It  is  not  confined  to  the  hammocks,  but 
is  also  found  in  the  pine  woods,  in  suitable  localities,  and  I  have  seen 
a  large  specimen  on  the  island  south  of  Hog  Island  outside  of  Clear 
Water  Harbor,  Hillboro  County.  Strange  to  say,  it  is  called  "scor- 
pion," "blue  tail  scorpion"  or  "big  scorpion"  and  regarded  as  "awfully 
poisonous."  The  bright  blue  tail  is  very  brittle  and  breaks  always  if 
one  tries  to  catch  the  animal  by  that  member. 

LEIOLOFISMA  LATERALE  (Say). 

This  lizard  is  one  of  the  smallest  in  south  Florida,  where  it  is  abun- 
dant in  hammocks  under  old  leaves,  etc.,  or  on  the  shores  of  lakes  under 
logs  and  stumps.  The  localities  frequented  by  this  skink  are  always 
more  or  less  moist;  the  tail  breaks  off  easily  and  is  as  easily  reproduced. 

RHINEURA  FLORIDANA  (Baird). 

The  "blind  worm"  or  "blind  snake,"  as  it  is  called,  is  not  scarce  in 
sandy  places  in  Orange  county.  It  is  often  found  by  people  digging  or 
grubbing  in  the  gardens  or  plowing  in  the  orange  groves. 

SEEPE]NTES. 
CEMOPHORA  COCCINEA  (Blumenbach). 

The  amount  of  individual  variation  displayed  by  the  present  species 
seems  to  be  considerably  greater  than  one  would  suspect  from  a  peru- 
sal of  the  literature.    Baird  and  Girard  •  indicate  a  variation  in  the 


*  Catalogue  of  North  American  Reptiles,  i,  Serpeuts,  p.  118. 
Proc.  N.  M.  94 21 
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nasal  plate,  a  point  brought  out  fuller  by  Oarman,*  who  describes  it 
as  '*  entire,  sometimes  grooved  or  half  divided,  occasionally  divided.'^ 
The  former  authors  also  indicate  a  certain  variability  in  the  size  of  the 
supraocular.  Finally,  Jan  has  described  a  specimen  as  a  separate 
subspecies  which  had  the  loreal  extending  to  the  orbit  beneath  the 
preocular.t  My  specimen,  which  is  from  a  hammock  near  Lake  Charm, 
Orange  County,  the  only  one  obtained  by  me,  has  the  nasal  completely 
divided.  In  addition  it  has  7  upper  labials,  third  and  fourth  entering 
the  eye,  the  center  of  the  eye  above  the  fourth,  and  9  lower  labials, 
instead  of  normally  6  supralabials  and  8  infralabials.  It  will  be 
noticed,  however,  that  Jan|  figures  a  specimen  irom  New  Orleans 
with  7  supralabials  like  mine,  and  Dr.  Stejneger  informs  me  that  the 
U.  S.  National  Museum  possesses  several  specimens  with  the  same  num- 
ber, for  instance,  No.  10741,  from  Clear  Water,  Fla.,  and  No.  6298,  from 
Fort  Jesup,  La.  He  also  mentions  3  other  interesting  specimens,  viz: 
No.  5221,  from  northern  Alabama,  which  on  one  side  has  a  rather  large 
subpreocular  wedged  in  between  the  second  and  third  supra  labials;  No. 
2387,  from  Anderson  County,  S.  C,  in  which  the  rostral  extends  so  far 
backward  as  to  entirely  separate  the  internasals;  and  No.  14828,  from 
Georgiana,  Fla.,  with  the  loreal  and  supraocular  so  small  as  to  allow 
the  prefrontals  to  separate  them  and  enter  the  eye  between  them. 

The  size  of  the  supraocular  is  not  particularly  small  in  my  speci- 
men; the  number  of  temporals  are  1+2+2;  the  number  of  gastro- 
steges  about  180.  The  number  of  the  latter  is  given  by  Garman  §  as 
var3ning  between  157  and  174.  In  my  specimen  there  are  17  pairs  of 
black  rings  on  the  body  and  6  on  the  tail,  nearly  the  normal  num- 
ber. The  specimen  described  by  Jan  and  referred  to  above  has  an 
unusually  large  number  of  black  rings,  but  Dr.  Stejneger  informs  me 
that  the  XT.  S.  National  Museum  specimen  No.  6298  mentioned  above 
has  quite  as  many,  but  with  the  loreal  normally  related. 

My  specimen  was  obtained  by  digging  in  the  ground.  The  burrowing 
habits  of  this  species  are  evidently  the  cause  of  its  comparative  rarity. 

FARANCIA  ABACURA  (H  o  1  b  r  o  o  k  ). 

I  obtained  several  small  specimens  in  Lake  Eola,  at  Lake  Brantleg, 
and  at  other  places  in  Orange  County.  Two  larger  ones  were  dug  up 
in  a  *'  bay-head  "  at  Oviedo,  in  the  same  county,  in  spite  of  the  fact 
that  the  people  there  did  not  know  it  and  had  no  name  for  it. 

The  U.  S.  National  Museum  has  received  a  specimen  from  Arlington, 
Fla.,  No.  9683,  collected  in  1878  by  Francis  C.  Goode. 

ABASTOR  ERYTHR0GRAMMU8  (D  a  u  d  i  u  ). 

I  have  not  found  this  species  in  south  Florida,  but  have  seen  a  speci- 
men caught  not  far  from  St.  Augustine. 


*  Garman,  S.,  Mem.  Mas.  Comp.  Zool.  Cambr.,  ii,  p.  78  (1883). 
t  Iconographie  des  Ophidiens,  livr.  11,  pi.  v,  fig.  3. 
tLoc.  cit.,  fig.  1. 
$  Loc.  cit. 
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CONTIA  PYGiEA  (Cope). 

1  have  but  rarely  found  this  little  snake  out  of  the  water,  and  in 
such  eaaes  only  under  some  log  or  board  near  the  water's  edge.  It  is 
common  aroand  the  borders  of  the  small  lakes  in  Orange  County,  where 
I  have  seen  and  caught  specimens  in  Lake  Eola,  Orlando,  in  and  around 
some  small  lakes  near  Olarcoua,  Toronto,  Apopka,  and  other  places. 

The  number  of  supralabials  is  variable.  In  most  cases  there  are  8, 
but  I  have  two  specimens  with  only  7,  and  one  with  only  6  on  one  side. 
In  these  cases  of  reduction  the  posterior  ones  have  become  fused,  as 
shown  by  their  size  and  the  frequent  presence  of  an  inc^omplete  section. 
The  rows  of  scales  are  always  17  on  all  my  specimens.  The  color  of  the 
upper  surface  is  sometimes  a  little  lighter  on  the  sides,  showing  con- 
spicuously on  the  three  lowermost  rows,  at  least,  a  narrow  light  stripe 
along  the  middle  of  each  series.  The  belly  is  salmon-red  without  any 
spots,  but  in  some  specimens  there  is  on  the  side  of  each  gastrostege  a 
short  stripe  extending  to  about  a  fourth  or  a  fifth  of  the  belly,  forming 
the  beginning  of  cross-bars. 

STILOSOMA  EXTENUATUM,  Brown. 

This  rare  and  recently  described  snake*  was  hitherto  known  from 
one  specimen  only,  the  type.     The  three  specimens  obtained  by  me 


12  3 

StUotoma  eztentuUum  (twice  natural  size). 

Flo.  1.  Head  from  above  (No.  21327,  U.  S.  N,  M.).  Fio.  2.  Head  from  above.  Coll.  Zool.  Mna. 
Univen.   (Tpsala.  Sweden.    Fig.  3.  Head  from  the  aide;  same  epecimen  as  fig.  2. 

in  Orange  County,  viz,  one  at  Lake  Charm,  near  Oviedo,  the  others 
at  Oakland,  deviate  in  their  scutellation  of  the  head  to  an  extraordi- 
nary degree  from  the  type,  which  appears  greatly  abnormal,  so  much 
so  in  fact  that  the  generic  determination  became  one  of  great  uncer- 
tainty. One  of  the  specimens  has  been  presented  to  the  U.  S.  National 
Museum  (No.  21327),  and  submitted  to  the  curator  of  reptiles.  Dr.  L. 
Stejneger,  who  is  responsible  for  the  identification  as  well  as  for  the 
following  remarks: 

The  type  specimen  of  Sliloaoma  extenuatum  is  described,  as  possessing  no  separate 
prefrontals  (these  being  fused  with  the  internasals),  no  loreal,  and  no  preoculars. 
The  large  intemasals  join  the  supralabials  and  enter  the  eye,  and  the  parietals 
Join  the  supralabials  behind  thepostoculars,  excluding  the  temporals  from  the  latter. 

The  three  additional  specimens  seem  to  prove  that  the  oi^ly  normal  and  stable 
characters  among  the  above  are  the  absence  of  theloreal  and  the  joining  of  the  pari- 
etals and  supralabials.  The  absence  of  the  preocular  is  only  found  in  the  type,  while 
the  fusion  of  the  intemasals  with  the  prefrontals  is  found  in  the  type  and  in  one  of 
the  Orange  County  specimens  as  well,  but  not  in  the  other  two,  in  which  they  are 
normally  separated. 

•  Brown,  A.  E.,  Proc.  Phila.  Acad.,  1890,  p.  199. 
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The  absence  of  the  preocular  in  the  type  of  Stiloaoma  exienuatumf  or  rather  itn  fusion 
with  the  prefrontals,  at  first  led  to  suggestion  of  even  more  than  specific  difference, 
but  a  reflection  upon  the  fact  that  the  difference  between  the  additional  specimens 
themselves  is  fully  as  large  as  between  them  and  type,  coupled  with  the  otherwise 
complete  agreement  with  Brown's  original  description,  soon  led  to  the  abandonment 
of  such  an  idea. 

The  following  additional  remarks  are  derived  from  the  specimen  in 
the  U.  S.  National  Museum : 

Hypapophyses  absent  in  the  posterior  dorsal  vertebrte ;  maxillary  teeth  eleven,  all 
smooth,  in  a  continuous  series,  the  anterior  and  posterior  ones  slightly  shorter  than 
the  others ;  pupil  round ;  two  pairs  of  well-developed,  long  chin-shields  in  contact  on 
median  line;  preocular  rather  small,  square,  in  contact  with  supraocular,  prefrontal, 
second  and  third  supralabials ;  six  supralabials ;  temporals  1  +  ^i  the  anterior  one 
separated  from  postoculars  by  parietals  which  are  very  long;  gastrosteges,  260 ;  anal, 
1 ;  urosteges  f  8  +  ^'     Total  length,  330  mm. ;  tail,  23  mm. 

Mr.  Brown  compares  the  coloration  of  the  present  species  with  that  of  Rhinocheilus 
lecontiif  while  Cope"  states  that  it  '^has  the  coloration  of  the  type  of  Hypsiglena  or 
Sibon."  None  of  these  comparisons  seem  particularly  happy,  while  on  the  other 
hand  the  similarity  of  Stiloaoma  extenuaium,  so  far  as  color  and  pattern,  both  above 
and  below,  is  concerned,  to  Lampropeltis  calligaster  is  very  striking  indeed.  Even 
the  head  markings  are  almost  identical. 

On  the  whole  the  totality  of  the  characters  seems  to  place  this  genus  among  the 
coronelline  snakes  rather  than  with  the  calamarines,  in  spite  of  the  marked  tendency 
to  a  reduction  of  the  number  of  head-shields  by  fusion,  and  it  may  be  well  in  this 
connection  to  call  attention  to  the  unusually  great  number  of  gastrosteges,  viz, 
235-260. 

LAMPROPELTIS  GETULUS  (L  i  n  n  ae  u  s). 

Eather  common  in  south  Florida,  where  it  is  sometimes  known  under 
the  name  of  ^^king  snake,"  and  is  then  said  to  kill  and  devour  the  rattle- 
snake. Sometimes  it  is  called  "rattlesnake  pilot,''  and  is  then  regarded 
as  the  guide  of  that  snake! 

My  specimens  have  the  normal  number  of  21  rows  of  scales,  while 
Cope  has  examined  some  Florida  specimens  with  23  rows.  The  colora- 
tion varies  greatly.  Sometimes  the  yellow  centers  of  the  scales  result 
in  more  or  less  well-defined  crossbands  on  the  back  and  the  yellow 
color  on  the  interspaces  is  less  conspicuous.  Sometimes  there  are  no 
distinct  crossbands  and  then  the  snake  looks  brown  or  yellow,  depend- 
ing upon  the  development  of  the  yellow  centers  of  scales,  which  some- 
times occupy  nearly  their  entire  surface.  The  crossbands,  when  pres- 
ent, often  bifurcate  on  the  sides,  embracing  darker  areas.  In  this 
variety  the  crossbands  and  forks  are  narrow,  becoming  broader  infe- 
riorly,  often  as  broad  as  the  dark  areas. 

Most  specimens  of  mine  from  Florida  have  yellow  centers  on  the  scales, 
more  or  less,  even  if  they  are  crossbanded.  A  more  typical  L.  getulus 
black  with  whitish  crossbands,  was  caught  at  Savannah,  Ga.,  by  Capt. 
G.  Eckman,  and  presented  to  the  Upsala  Museum.  Lampropeltis 
getulus  is  of  a  rather  gentle  disposition.    When  caught  they  never 


Proc.  U.  S.  Nat.  Mus.,  xiv,  1891,  p.  595  (1892). 
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tried  to  bite,  only  one  opened  its  mouth,  but  they  wind  themselves 
round  one's  arm,  showing  great  muscular  strength.  When  they  get 
alarmed  they  often  rattle  with  the  tip  of  the  tail,  trying  to  scare  the 
enemy. 

1  have  seen  eggs  laid  by  an  L.  getulus  in  captivity.  They  were  rather 
large,  whitish  and  with  soft  skin. 

All  my  specimens  were  taken  on  dry  land. 

OSCEOLA  ELAPSOIDEA  (Hoi  brook). 

I  have  one  specimen  of  this  beautiful  snake  from  Key  West,  and 
another  from  the  neighborhood  of  Toronto,  Orange  County.  In  both 
there  is  on  one  side  a  small  rudimentary  loreal,  but  on  th^  other  side 
the  prefrontal  extends  to  the  upper  labials.  One  who  has  seen  both 
Ceinophora  and  Osceola  can  not  well  confound  them  afterwards.  The 
shape  of  the  head  is  entirely  different.  Osceola  deserves  well  the 
cognomen  ^^ elapsoidea.^^  The  form  of  the  head  is  very  similar  to  that 
of  an  Elaps^  and  so  are  the  colors,  black,  red,  and  yellow,  although 
arranged  diflTerently.  On  the  specimen  from  Toronto  the  seventeenth* 
pair  of  black  rings  is  situated  over  the  anus  and  there  are  five 
pairs  on  the  tail,  the  last  not  complete.  On  the  specimen  from  Key 
West  the  sixteenth  •  pair  is  situated  over  the  anus.  On  the  latter 
specimen  the  black  rings  are  broader  and  cover  4-5  scales,  aud  in  the 
middle  of  the  back  they  have  a  tendency  to  extend  into  the  red  spaces, 
so  that,  for  instance,  the  posterior  one  of  the  twelfth,  thirteenth,  and 
fourteenth  pairs  extend  through  the  red,  meeting  the  anterior  band  of 
the  thirteenth,  fourteenth,  and  fifteenth  pair  respectively.  It  is 
remarkable  that  the  yellow  lings,  although  narrower,  are  never  in- 
truded upon.  The  fact  that  in  Elaps  fulvius  the  red,  but  never  the 
yellow,  is  very  often  dotted  with  black,  forms  an  interesting  parallel. 

DIADOPHIS  PUNCTATLS  (Linn  tP  us). 

Having  obtained  this  snake  only  once,  not  far  from  Apopka,  Orange 
County,  in  April,  1893,  I  must  regard  it  as  rather  uncommon  in  that 
part  of  the  State. 

My  specimen  has  two  anterior  and  three  posterior  oculars  instead  of 
2-2,  but  is  otherwise  typical  as  to  scutellation  and  color. 

There  are  nine  specimens  of  this  species  in  the  U.  S.  National  Museum 
from  Florida,  included  under  the  following  catalogue  numbers:  No. 
10585  from  Clear  Water,  collected  by  S.  T.  Walker;  and  Nos.  11984, 
13667,  13702,  from  Georgiana,  by  Wm.  Wittfield. 

OPHEODRYS  iESTIVUS  (Linnwiis). 

This  beautiful  and  gentle  little  snake  is  to  be  found  all  over  south 
Florida  down  to  Key  West  in  ^'  hammocks"  and  "  scrubs."    It  is  often 


"  Including  that  on  the  neck. 

Digitized  by  VjOOQIC 


326         FLORIDA  REPTILES  AND  BATRACHIAN8—L(ENNBERG.     vol.  xvii. 

seen  in  orange  trees.     I  have  never  observed  it  on  the  ground.     It 
never  tries  to  defend  itself  in  any  way. 

BASCANION  CONSTRICTOR  (Linnwus). 

The  black  snake  is  the  commonest  snake  in  South  Florida  and  may 
be  seen  everywhere — in  the  dry  pine  woods,  in  the  small  prairies,  at  the 
borders  of  the  lakes,  on  the  ground,  or  climbing  trees,  or  escaping  down 
into  the  "gopher"  holes. 

At  Acadia,  De  Soto  County,  I  captured  a  small  black  snake  which 
was  crawling  on  the  upper  leaves  of  a  palmetto,  and  as  it  presents  some 
peculiarities  it  may  be  well  to  describe  it  in  detail.  It  was  very  slender, 
being  600  mm.  in  total  length,  with  a  tail  measuring  180  mm. ;  body 
compressed  and  head  much  broader  than  neck.  The  color  of  the  upper 
surface  is  as  black  as  in  any  full  grown  B,  constrictor;  the  belly  is  like- 
wise black,  but  with  a  narrow  median  stripe  of  small,  whitish,  cloudy 
spots;  chin,  throat,  and  upper  labials  whitish;  this  color  extends  back 
over  the  first  17  gastrosteges,  the  posterior  ones  of  which  are  spotted 
with  black.  When  killed  the  belly  was  speckled  all  over  with  round 
orange  red  or  rusty  spots  of  a  diameter  of  1  to  2  mm.,  but  these  have 
disappeared  in  alcohol.  Tip  of  tail  underneath,  yellowish.  Scale 
rows,  17.  Eight  supralabials  instead  of  7  as  usual  in  B.  constrictor. 
Three  postoculars,  a  peculiarity  shared  in  by  another  full-grown  speci- 
men in  my  collection.  On  the  whole  there  seems  to  be  a  great  varia- 
tion in  the  number  and  relation  of  these  scales  and  in  the  temporals,  of 
which  there  are  6  on  one  side  and  7  on  the  other  in  my  specimen. 

According  to  Dr.  Stejneger,  to  whom  I  have  submitted  the  specimen 
for  examination,  it  is  a  young  one  in  transition  to  the  adult  coloration, 
which  it  has  not  yet  quite  fully  acquired. 

BASCANION  FLAGELLUM   (Shaw). 

This  species  is  not  so  abundant  as  the  foregoing  one,  and  is  mostly 
found  in  dry  pine  woods  in  which  the  soil  is  rich  enough  to  allow  oak 
trees  to  grow.    It  is  common  around  Oakland,  Orange  County. 

It  is  known  as  the  ^'coach  whip"  and  sometimes  the  larger  ones  are 
called  "chicken  snakes,"like  several  other  of  the  larger  colubrine  snakes. 
Although  a  bold  fighter  and  sometimes  even  found  to  be  the  attacking 
party,  it  is,  of  course,  perfectly  harmless,  though  some  of  the  ignorant 
natives  fear  it  greatly,  believing  that  with  "  a  blow  of  its  tail  it  can  break 
the  arm  of  the  largest  man," 

CALLOPELTIS  GUTTATUS  (Liiinrous.) 

I  have  specimens  of  this  snake  from  Ozena  Hillsboro  Oounty, 
Orlando, Oakland,  Apopka,  Oviedo  and  other  places  in  Orange  Oounty; 
from  the  dense  scrub  at  Coronado  beach,  New  Smyrna,  in  Volusia 
County,  and  from  Key  West.  It  is  known  by  different  names  in  dif- 
ferent places;  for  instance,  "chicken  snake"  at  New  Smyrna  and  Key 
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West;  ^'house  king-snake"  at  Oakland,  etc.  It  rattles  its  tail  when 
offended,  and  one  of  my  specimens  tried  to  defend  itself  by  biting.  Like 
the  following  species,  it  often  enters  into  the  hoases  to  hunt  rats.  The 
color  is  different  in  different  specimens.  I  have  not  obtained  any  typi- 
cal (7.  g.  sellatus  (Cope),  thoagh  on  the  specimen  from  Key  West  the 
head  bands  are  more  obscure  and  the  lateral  spots  not  well  defined, 
some  of  them — the  posterior  ones — ^being  rather  faint  and  disappear- 
ing on  the  tail;  many  of  the  dorsal  spots  are  open  on  the  sides,  having 
only  anterior  and  posterior  dark  borders;  only  the  anterior  part  of  the 
lower  surface  is  regularly  tessellated  with  black  spots ;  further  back  there 
is  only  a  trace  left  of  each  black  square,  and  the  abdomen  thus  becomes 
finely  mottled  with  blackish  scales  not  keeled. 

Another  specimen  from  Orlando  shows  variations  in  the  direction  of 
Callapeltis  rosaceus  (Cope).  The  belly  is  checkered  and  the  head  is 
banded  in  the  normal  way,  but  on  the  back  two  dark  brown  stripes 
extend  all  the  way  through  the  dorsal  spots.  On  the  anterior  part  of 
the  body  the  lateral  bla^k  borders  of  the  dorsal  spots,  as  well  as  the 
upper  black  borders  of  the  lateral  spots,  extend  longitudinally  from  one 
spot  to  another,  in  thisway  forming  longitudinal  stripes.  A  little  further 
back  this  double  black  stripe  is  interrupted,  but  a  less  sharply  defined 
brown  stripe  connects  the  lateral  black  border  of  an  anterior  dorsal  spot 
with  the  next  behind.  Btill  further  back  even  that  brown  stripe  disap- 
pears, and  the  spots  have  the  same  appearance  as  in  a  common  (7.  guttatus. 
Even  in  a  young  specimen  from  Ozona,  Hillsboro  County,  there  is  a 
tendency  to  a  longitudinal  connection  of  the  spots  on  the  sides  of  the 
anterior  part  of  the  body,  but  there  are  no  longitudinal  dorsal  stripes 
to  be  seen.  The  above-mentioned  variations  are  very  interesting,  and 
in  the  future,  I  suppose,  there  will  be  found  more  connecting  links 
between  the  various  forms  clustering  around  G.  guttatu8.* 

CALLOPELTIS  QUADRIVITTATUS  (Holbrook). 

I  have  obtained  specimens  of  this  form  from  different  places  in 
Orange  County.  It  is  often  found  in  trees,  being  a  very  good  climber. 
It  enters  very  often  the  houses  to  hunt  rats.  Caged  birds  frequently 
become  its  prey  on  such  excursions.  Why  the  larger  specimens  are 
called  ^^ chicken  snakes"  is  easy  to  understand. 

The  young  ones  are  spotted,  and  sometimes  these  spots  remain  con- 
spicuous in  older  specimens,  too.  I  once  saw  quite  a  large  specimen 
shot  in  a  packing  house,  where  it  had  been  a  regular  guest  for  some 
time.  This  snake  measured  nearly  two  meters  and  had  large  yellow 
saddle  blotches  on  its  back.    It  was  too  much  damaged  to  be  preserved. 

SPILOTES  CORAIS  COUPERII  (Holbrook). 

This  snake,  which  is  generally  called  ''gopher  snake"  in  south 
Florida,  is  not  very  common.    I  have  obtained  only  one  specimen  from 

*  From  Sayannah,  Ga.,  I  have  a  specimen  of  CallopeltU  spilaides  but  I  have  not  seen 
this  species  in  Florida. 
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the  neighborhood  of  Orlando,  Orange  County.  It  had  7  superior  labials 
on  the  right  side  and  8  on  the  left,  showing  plainly  that  this  character 
is  not  constant. 

The  red  on  the  throat  is  more  or  less  developed  in  different  speci- 
mens. The  gopher  snake  is  one  of  the  largest  snakes  in  Florida,  and 
one  often  hears  of  specimens  of  extraordinary  size.  I  have  seen  some 
stuffed  specimens  in  St.  Augustine  which  were  about  10  feet  in  length. 

I  do  not  know  much  about  its  habits,  but  it  seems  to  prefer  high  and 
dry  land.    It  is  said  to  be  rather  slow  moving. 

PITUOPHIS  MELANOLEUCUS  (Dan din). 

The  common  form  of  this  snake  in  South  Florida  has  large,  reddish 
saddle  blotches  on  the  back,  becoming  anteriorly  more  an  d  more  obsolete 
and  finally  showing  only  a  slight  mottling  on  the  yellowish  gray  ground 
color.  I  have  a  smaller  specimen  on  which  the  dorsal  spots  are 
blackish  or  dark  brown,  corresponding  with  Holbrook's  figure.*  The 
number  of  spots  on  the  body  is  about  28,  but  the  anterior  ones  are  dis- 
solved into  smaller  ones  and  difficult  to  distinguish.  Two  faint  bands 
can  be  seen  from  the  eye  to  the  seventh  supra-labial  and  from  eye  to 
eye  in  a  curved  line  across  the  posterior  part  of  the  prefrontals. 
Supralabials,  8;  ocular,  1-4  on  the  left  side,  1-3  on  the  right. 

From  its  loud  hii^sing  it  is  called  "  bull  snake,"  and  "  pine  snake"  from 
its  living  in  the  pine  woods.  All  the  specimens  observed  by  me  are 
from  dry,  sandy  pine  woods  in  Orange  County. 

The  skin  of  a  very  large  specimen  measured,  without  head  and  tail, 
170  c.  m.  and  must  have  been  at  least  2  m.  This  skin  was  given  to  me 
as  the  skin  of  a  ^'chicken  snake." 

A  very  large  specimen  when  caught  hissed  loudly  and  opened  its 
mouth,  but  did  not  bite.    It  rattled  its  tail  at  the  same  time. 

HETERODON  PLATYRHINOS,  Latreille. 

The  spreading  adder  is  very  common  in  South  Florida.  I  have  seen 
it  most  frequently  in  dry  places  in  the  pine  woods,  "highland  ham- 
mocks," orange  groves,  etc.    In  the  last  named  it  is  often  plowed  up. 

Although  the  spreading  adder  is  not  a  poisonous  snake,  it  is  very 
much  dreaded  as  such.  If  it  should  bite  it  would  probably  inflict  a 
considerable  wound  with  the  large  posterior  teeth.  I  have  heard  of 
two  or  three  cases  in  which  spreading  adders  are  said  to  have  bitten. 
These  may,  nevertheless,  be  regarded  as  rare  exceptions.  In  one  of 
these  cases  it  was  said  that  the  hand  of  the  bitten  man  swelled  up  con- 
siderably. He  believed  that  the  snake  was  poisonous,  and  so  did  the 
doctor,  therefore  the  patient  was  ordered  to  drink  so  much  whisky  that 
he  was  nearly  killed,  and  the  doctor  applied  digitalis  and  other  strong 
poisons.    The  man  was  a  strong  fellow  and  survived  the  treatment. 


*HoLBROOKy  J.  E.,  North  Americau  Herpetology,  2ed.,  iv,  pi.  i. 
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The  bites  of  harmless  snakes  may  become  dangerous  from  several 
reasons :  (1)  Common  blood  poisoning  that  can  happen  with  any  wound ; 
(2)  poisoning  with  the  poison  from  the  skin  of  toads,  in  cases  of  bite 
by  species  feeding  on  these  animals,  as  1  often  have  observed  that  it  is 
possible  for  some  of  the  secretions  from  the]>oison  glands  in  the  skin  of 
the  toad  to  remain  in  the  mouth  of  the  snake  among  the  teeth,  especially 
the  larger  posterior  maxillary  teeth  which  inflict  the  wound ;  (3)  fear 
that  the  snake  is  poisonous  and  consequent  self-suggestion. 

A  large  specimen  of  the  black  spreading  adder  Heterodon  platyrhinos 
niger  (Daudin)  that  I  received  in  Orlando,  Orange  County,  from  Mr.  L. 
Bobinson,  did  not  act  quite  like  the  gray  specimens  of  the  same  species. 
It  flattened  the  head  and  the  neck,  but  not  the  body,  and  made  itself 
very  thick.  The  gray  ones  used  to  keep  the  head  down  to  the  ground 
during  their  contortions,  but  this  one  raised  the  head,  moved  it  forward 
and  backward,  hissing  very  loudly  but  without  biting.  The  hissing 
sound  was  produced  at  the  time  of  expiration ;  at  the  time  of  inspira- 
tion there  was  a  weak  snoring  sound. 

THAMNOPHIS  SIRTALIS  (Linnwus). 

This  beautiful  snake  called  ^'  Grass  snake,"  or  sometimes  ^<  Garter 
snake,''  is  quite  common  in  wet  places  in  south  Florida,  where  I 
have  obtained  several  specimens  from  different  places  in  Hillsboro, 
Orange,  and  Osceola  counties.  They  vary  in  color,  some  being  more 
brown,  others  more  green  or  bluish  green ;  in  some  the  spots  are  more 
distinct,  in  others  the  stripes,  but  in  all  my  grown  specimens  stripes  as 
well  as  spots  are  conspicuous,  and  all  belong  to  the  typical  form. 
A  young  specimen  caught  at  Lake  Eola,  Orange  County,  has  no  stripes, 
but  two  rows  of  square  spots  on  each  side,  and  is  thus  similar  to  Tham- 
nophis  sirtalis  ordinata  (Linnasus).* 

The  grass  snake  is  ill-tempered  and  even  a  small  one  will  bite  fero- 
ciously. 

A  big  female  of  this  species,  kept  in  captivity  by  a  taxidermist,  one 
night  gave  birth  to  about  40  young  ones  that  were  scattered  all  over 
the  floor  when  the  owner  entered  the  store  in  the  morning. 

THAMNOPHIS   SACKENII,  Kennicott. 

This  species  is  said  to  be  characteristic  for  Florida.  I  obtained  3 
specimens  at  Oviedo,  Orlando,  and  Apopka,  in  Orange  County.  All 
were  caught  in  the  grass  in  wet  places.  A  specimen  in  the  llpsala 
Museum,  collected  by  Capt.  C.  Eckman,  at  Savannah,  Ga.,  has  8  labi- 
als on  one  side,  but  7  on  the  other,  and  another  specimen  from  the 
same  place  has  only  7  on  each  side.  They  are  olive  green  but  approach 
Th.  saurita  so  much  that  I  hardly  think  Th.  sackenii  can  be  maintained 
except  as  a  southern  variety. 


*  Tropidanotus  ordinatut,  Holbrook,  North  American  Herpetology,  2  e<l.,  iv,  pi.  xii. 
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LIODYTES  ALLENII  (G  arm  an). 

In  a  cypress  swamp  a  few  miles  south  of  Kissimmee,  Osceola  County, 
I  killed  a  big  moccasin  {Agkistrodon  piscivorus),  and  found  in  its 
CBSophagus  a  smaller  snake  which  it  had  probably  just  swallowed.  It 
was  well  preserved,  except  in  one  place  on  the  middle  of  the  body, 
where  it  had  probably  been  bitten  by  its  devourer.  This  is  the  only 
specimen  of  Liodytes  allenii  that  I  have  happened  to  find,  and  I  sup- 
pose it  is  scarce.  It  corresponds  with  the  description  given  by  Cope, 
viz  :*  Color  dark  brown  with  two  brownish-yellow  stripes  on  each  side; 
below  straw  color;  to  which  I  can  add  a  median  row  of  blackish-brown 
spots,  one  on  each  gastrostege  and  a  median  zigzag  stripe  of  the  same 
color  underneath  the  tail  between  the  scutella.  The  single  intemasal 
and  the  five  rows  of  keeled  scales  on  the  tail  are  very  characteristic. 
The  fact  that  the  scales  on  the  tail  are  keeled,  as  well  as  the  circum- 
stances under  which  I  found  it,  indicate  that  it  is  a  water  animal. 

Oculars  2-3  in  my  specimen,  but  in  another  in  the  Upsala  Museum,t 
caught  by  forest  inspector  Westerlund,  probably  at  Oakland,  Orange 
County,  the  oculars  are  1-3  (now  No.  21388  U.  S.  N.  M.). 

NATRIX  COMPRESSICAUDA  (K  e  n  n  i  c  o  1 1). 

Wading  through  a  mangrove  swamp  at  Key  West  I  met,  one  day,  with 
a  blackish  looking  snake  that  came  rapidly  swimming  through  the 
water.  I  caught  it  and  have  classified  it  as  belonging  to  this  species, 
but  the  color  is  different  from  the  "subspecies"  Cope  gives.t 

1  will  describe  it,  and  if  a  name  should  be  needed  "  ohscura  "  is  a  good 
and  suitable  one.  Scales  in  twenty-one  rows.  The  color  of  the  back 
is  dark  blackish  gray,  "soot  color."  On  this  ground  the  three  series  of 
spots  can  scarcely  be  distinguished,  except  on  the  anterior  part  of  the 
body,  where  they  form  transverse  bands;  the  head  is  too  dark  to  show 
any  postocular  bands;  upper  and  lower  labials  as  well  as  mentals,  with 
yellowish  spots;  the  ground  color  of  the  belly  is  gray,  a  little  reddish. 
On  each  side  on  the  dorsal  margin  of  the  gastrosteges  there  is  a  small 
light  spot,  a  median  black  band  extends  from  the  first  gastrosteges  to 
the  tip  of  the  tail.  On  the  anterior  part  there  is  a  yellowish  spot  on 
each  gastrostege  in  this  black  band  and  the  thirty  anterior  spots  cover 
this  band  nearly  completely,  but  further  back  they  become  smaller  and 
less  distinct,  disappearing  on  the  tail. 

Two  of  Cope's  subspecies  have  twenty-one  rows  of  scales,  viz,  N'.  c. 
compsokema  and  N,  c.  compressicauda.  The  former  is  very  different  from 
this  form,  having  "numerous  dark  crossbands,  narrowed  on  the  side; 
threegular  yellow  bands;  a  postocular  band."  The  latter  has  "three 
rows  of  dorsal  brown  spots  forming  longitudinal  bands  on  neck;  one 

"  Proc.  U.  S.  Nat.  Mus.,  xiv,  1891,  p.  666  (1892). 

f  Since  presented  to  the  U.  S.  National  Mnseiim  and  catalogued  as  No.  21388. 

\  Proc.  U.  S.  Nat.  Mns.,  xiv,  1891,  p.  669  (1892). 
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row  of  gular  spots;  no  postocnlar  bands.^  This  one  resembles  some- 
what the  specimen  from  Key  West,  which  is  an  intermediate  form,  but 
is  darker  than  either. 

NATRIX  FASCIATA    (Linnseua). 

This  snake  is  very  variable  in  several  respects.  The  typical  speci- 
mens of  Nairix  fasdata  have  the  back  with  dark,  nearly  black,  cross- 
bands,  or  broad  transverse  spots  on  a  lighter  ground,  usually  brown  or 
reddish  brown;  the  black  transverse  spots  are  mostly  bordered  (at 
least  on  the  sides)  with  narrow,  yellowish  stripes;  the  belly  in  different 
ways  spotted  or  crossbanded  with  black.  This  is  the  commonest  form 
in  south  Florida.  Next  to  this  type  comes  another,  in  which  the  ground 
color  is  more  grayish  brown  or  dull-brown,  with  narrow  transverse 
(yellowish)  lighter  bands,  which  are  surrounded  or  margined  with 
broader  blackish  borders.  Sometimes  these  bands  are  less  distinct. 
Of  this  form  I  obtained  several  specimens  from  Orange  and  Osceola 
counties.  A  single  specimen  from  Lake  John,  Orange  County,  had 
the  back  uniform  brown  (about  chestnut  color),  but  when  the  old  skin 
was  removed  it  was  seen  that  only  the  back  was  marbled  with  black, 
which  did  not  extend  toward  the  sides,  there  being  on  the  flanks  a 
single  row  of  large  red  spots.  Belly  spotted  with  red,  denser  on 
the  posterior  part  and  the  underside  of  the  tail.  Only  a  small  black 
spot  on  each  side  indicates  the  postocular  band. 

Another  variety,  still  more  distinct,  is  the  one  I  found  in  February, 
1893,  at  St.  John's  Biver,  not  far  from  Lake  Jessup;  if  more  specimens 
of  the  same  kind  should  be  found  it  may  be  regarded  as  a  subspecies, 
for  which  I  would  propose  the  name  Natrix  fasciata  atra.  It  may  be 
described  as  follows:  Head  rather  large  and  broad;  body  stout, 
with  very  strongly  keeled  scales  in  23  longitudinal  rows.  Preocular, 
one;  postoculars,  two.  Supra-labials,  on  one  side,  eight;  on  the 
other,  nine.  Above,  uniform  black;  only  a  few  scales  on  the  pos- 
terior portion,  with  yellow  centers;  underneath,  yellowish  white,  with 
the  anterior  part  of  each  gastrostege  black,  thus  forming  narrow  cross- 
bands.  The  habitus  is  so  different  from  Natrix  fasciata  that  it  struck 
me  at  once,  and  when  first  seen  it  reminded  me  strongly  of  a  moccasin. 
It  did  not  attempt  to  escape,  but  coiled  up  ready  to  strike.  I  was  not 
quite  sure  about  its  non-poisonous  nature  until  I  had  caught  it  and 
opened  the  mouth.  It  was  78  cm.  long,  of  which  the  tail  measured 
22  cm. 

The  various  forms  of  Natrix  fasciata  are  often  called  "  water  mocca- 
sins" and  regarded  as  poisonous  and  dangerous  snakes.  Although 
they  are  harmless  they  are  ^'  unpleasant  and  ill-tempered,"  as  Jordan 
says.*  In  some  lowland  swamps  in  south  Florida  they  are  extremely 
abundant.  At  Arcadia,  De  Soto  County,  for  instance,  I  once  saw  half 
a  dozen  in  less  than  a  minute.    They  used  to  stay  at  the  borders  of 

*  Jordan,  D.  S.,  Manual  of  the  Vertebrate  Animals  of  the  Northern  United  States. 
5  ed.,  Chicago,  1S88.  p.  194. 
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ditches  and  x)oiids  or  lie,  restiug,  on  floating  boards,  stumps^  etc..  At 
the  approach  of  a  person  they  dive  and  hide  in  the  mud,  but  if  they 
can  not  escape  they  bite'  wildly. 

NATRIX  CYCLOPION  (Dnm^ril  &  Bibron).* 

I  obtained  only  one  specimen  of  this  rare  snake,  and  that  one  is 
small,  though  it  is  easily  recognized.  Scales  in  29  rows;  two  small 
subocular  plates,  or  scales,  on  each  side.  Temporals,  1-2,  and  a  third 
one  behind  these,  not  touching  the  anterior  one.  The  temporals  indi- 
cate the  difference  from  N.  taxispilota,  and  the  number  of  scale  rows 
the  difference  from  the  N.  fasciata  group.  The  color  is  light  grayish 
brown,  with  numerous  narrow,  dark  crossbands,  which  are  partly  broken 
up  into  six  series  of  spots.     My  specimen  is  from  Orange  County. 

NATRIX  TAXISPILOTA  (Ho  lb  rook). 

Of  this  big  water  snake  I  saw  quite  a  number  on  the  shores  of  Lake 
Apopka,  Orange  County.  They  may  be  seen  resting  on  objects  float- 
ing in  the  water,  or  on  grass  and  branches  overhanging  the  water, 
always  diving  when  approached.  I  could  not  catch  any  alive,  but 
had  to  shoot  them  in  order  to  obtain  specimens. 

One  large  female  had  on  the  right  side  the  normal  number  of  oculars, 
viz,  1-2,  but  on  the  left  side  1-3.  Another  had  on  both  sides  2-3  ocu- 
lars, and  the  same  is  the  case  with  a  smaller  male  specimen.  When 
the  oculars  are  1-2  the  eye  rests  on  one  of  the  labials,  but  when  there 
are  3  postoculars  the  lowest  one  separates  the  eye  from  the  labials. 
Thenumber  of  oculars  is  consequently  quite  variable  and  seems  to  be  of 
but  little  use  as  a  specific  character.  The  reduced  size  of  the  parietals, 
however,  as  well  as  the  number  of  temporals,  shows  that  my  specimens 
belong  to  N,  taxispilota.  The  male  specimen  has  29  rows  of  scales. 
The  ground-color  is  mostly  grayish  brown,  with  alternating  darker 
dorsal  and  lateral  square  spots  which  do  not  touch  each  other.  Other 
specimens  are  darker,  nearly  black,  and  then  the  spots  become  less  con- 
spicuous. 

STORERIA  DEKAYI  (Hoi  brook). 

At  Kissimmee,  Osceola  County,  near  the  shore  of  the  Lake  Tohope- 
kaliga,  I  found  a  specimen  of  this  snake.  It  was  in  February,  and, 
although  the  day  was  warm  and  sunny,  the  snake  was  hidden  under  a 
piece  of  board.  The  upper  part  of  the  forehead,  extending  backwards 
over  the  greater  part  of  the  parietals,  and  the  cheeks  to  the  posterior 
margin  of  the  eye,  are  of  a  dark  brown  color.  The  posterior  part  of  the 
head  is  of  a  yellowish  gray  clay  color,  with  the  exception  of  two  large, 
nearly  triangular,  black  patches  on  the  sides  of  the  occiput.  The  light- 
colored  stripe  formed  by  the  interspace  between  those  two  patches 
extends  forwards  to  the  parietals,  nicking  into  the  brown  color.    The 


*  DUM^RiL  et  BiBttON;  Erp6tologie  g^n^rale,  vii,  p.  576  (1854). 
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back  of  the  body  is  of  a  grayish  clay  color,  with  two  rows  of  small  ill- 
defined  black  spotSy  one  on  each  side  of  the  median  line.  These  s[iots 
gradually  become  still  less  distinct  backwards  and  disappear  on  the 
tail,  which  is  more  brown.  On  the  sides  some  of  the  scales  are  dark- 
edged,  particularly  on  the  anterior  part  of  the  body.  The  beUy  is  pale 
gray,  with  a  dirty  yellowish  tinge.  The  sides  of  the  gastrosteges  are 
finely  mottled  with  very  small  black  dots.*  The  total  length  was 
245  mm.,  the  head  and  body  190  mm.,  and  the  tail  55  mm. 

I  wish  to  call  attention  to  the  fact  that  the  number  of  scale  rows  of 
this  specimen  is  15,  the  same  as  in  the  one  recently  described  by  Dr. 
O.  P.  Hayt  as  Stareria  victa  from  Oklawaha  River,  Florida,  some  dis- 
tance to  the  north  of  Kissimmee.  In  other  respects  my  specimen  shows 
no  special  agreement  with  Hay's  description  or  disagreement  with  that 
of  typical  8.  dekayi.  With  only  these  two  specimens  thus  far  ob- 
tained in  Florida  the  status  of  8,  victa  must  remain  doubtful,  as  it  will 
require  more  material  to  decide  whether  the  diflference  in  the  scale 
formula  is  constant  or  not. 

STORERIA  OCCIPITOMACULATA,  (Storer). 

Mr.  S.  Eobinson,  of  Orlando,  gave  me,  last  April,  a  small  red  snake 
which  he  had  caught  at  Oklawaha  River,  10  miles  southeast  from  Ocala, 
Marion  County.  The  color  of  the  living  snake  was  as  follows :  Back, 
uniform  dark  red  or  '* cherry-red;"  belly,  salmon  or  rather  minium- 
colored;  snout  and  anterior  portion  of  head,  brownish  yellow;  oii  the 
upper  part  of  the  neck  a  yellow  half  collar;  tip  of  snout  and  chin, 
whitish;  head  underneath  reddish,  mottled  with  black;  a  narrow  black 
mottled  stripe  on  each  side  extends  along  the  upper  part  of  the  gas- 
trosteges, but  becomes  more  and  more  faint  posteriorly  until  it  is  no 
longer  conspicuous  20  mm.  behind  the  head;  a  small  light  spot  on  the 
fifth  upper  labial;  mouth,  brown;  total  length,  190  mm.  In  alcohol  a 
faint  light  stripe  extends  from  the  yellow  collar  some  distance  back- 
wards, but  soon  disappears.  Although  the  color  seems  to  be  more 
brilliant  than  usual,  I  have  no  doubt  it  is  a  Storeria  occipitomdculataj 
as  the  scutellation  is  the  normal  one  of  this  species. 

TANTILLA  CORONATA.  Baird  and  Girard. 

In  a  rotten  stump  at  Oakland  I  obtained  a  little  Taniilla,  and  another 
one  in  the  neighborhood  of  Ai)opka,  Orange  County.  The  last-men- 
tioned is  a  typical  Tantilla  coronata  in  most  respects,  only  the  color  is  a 
little  lighter  than  Baird  &  Girard  describe  it,|  as  it  is  light  yellowish 
gray,  with  a  faint  brown  tinge  along  the  back;  below,  whitish;  head, 
above  dark  brown  with  narrow  yellowish  collar.    In  this  specimen  the 

•See  HOLBROOK,  J.  E.,  North  American  Herpetology,  2  ed.,  iv,  pi.  xiv. 

t  Science,  xix,  April  8,  1892,  p.  199. 

}  Baird  and  Girard,  Catalogue  of  North  American  Reptiles,  i,  Serpents,  p.  131. 
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plates  of  the  head  are  normal,  except  that  the  first  pair  of  infralabials 
do  not  come  in  contact  on  the  middle  line,  although  very  close  together. 
The  specimen  from  Oakland  gave  me  at  first  much  more  trouble  in 
classifying,  as  the  prefrontals  are  completely  fused  with  the  preorbitals 
into  one  large  plate  on  each  side,  extending  down  in  front  of  the  eye 
to  the  labials  and  separating  the  eye  from  the  post-nasal.  The  color 
is  the  same  as  in  the  above-mentioned  specimen.  I  take  this  to  be 
only  an  individual  variation. 

ELAPS  FULVIUS  (L  i  nu  ib  u  s) . 

This  is  the  only  species  of  Elaps  I  have  found  in  south  Florida,  where 
it  is  rather  common.  It  is  known  under  several  names,  as  ^^  coral  snake," 
"American  cobra,"  *' garter  snake,"  and  "candy-stick."  It  is  perhaps 
the  most  dangerous  snake  in  Florida,  because  it  is  not  so  much  dreaded 
as  the  big  rattlesnake  or  moccasin,  though  being  quite  as  poisonous. 
As  the  last-mentioned  names  show,  it  is  regarded  as  a  "pretty  little 
snake."  Few  people  know  or  believe  that  it  is  poisonous,  it  looks  so 
harmless,  and  as  a  consequence  they  catch  it  and  handle  it  rather 
roughly;  the  snake  gets  angry,  bites,  and  a  human  life  is  endangered. 
I  know  personally  of  such  a  case.  A  Swede  at  Oakland,  Orange  Coun- 
ty, found  an  Elaps^  and  because  of  its  very  beautiful  color  he  caught 
it  and  tried  to  put  it  into  a  bottle  of  alcohol.  The  snake  bit  him,  but  the 
wound  was  not  large,  and  as  it  did  not  swell  he  did  not  care  much 
about  it  at  first.  After  a  while  he  was  taken  very  sick,  went  to  bed,  asked 
for  a  physician,  and  drank  whisky;  but  it  was  then  too  late.  He  died 
next  morning,  about  12  hours  after  the  snake  had  bitten  him.  During 
the  last  hours  he  was  unconscious,  but  before  that  he  suffered  most 
excruciating  pains.  I  have  heard  of  several  other  cases  of  boys  dying 
from  the  effects  of  an  Elaps  bite. 

In  other  cases  people  have  been  bitten  by  an  Elaps  fulvius  without 
suffering  from  it  in  any  way,  but  I  suppose  that  in  such  cases  the  Elaps 
had  not  been  able  to  inject  any  poison  into  the  wound,  as  it  has  a 
rather  small  mouth.  However  that  may  be,  I  cannot  agree  with  Cope* 
that  the  bite  "of  the  smaller  ones  (meaning  smaller  species  of  Elaps) 
is  innocuous  to  man  and  the  larger  animals."  It  is  to  be  observed  that 
the  Elaps  bites  differently  from  the  Crotalids  and  Viperids.  The 
latter  snake  throws  its  head  forward,  in  striking,  and  draws  it  back 
again  immediately.  The  Elaps  fulvius^  I  have  seen  and  heard  about,  have 
acted  in  an  entirely  different  manner.  The  poor  Swede  above  men- 
tioned had  to  pull  the  snake  from  the  wound,  and  other  specimens  that 
I  induced  to  bite  into  sticks  kept  the  stick  in  the  mouth  for  a  good 
while.  This  habit  probably  signifies  an  intention  to  press  as  much 
poison  as  possible  into  the  wound,  which  makes  the  snake  the  more 
dangerous.    Elaps  fulvius  is,  however,  a  good-natured  snake,  and  it  does 


*Proc.  U.  S.  Nat.  Mus.,  xiv,  1891,  p.  680  (1892). 
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not  bite  unless  it  is  very  much  provoked.  If  not  handled  too  roughly 
an  Elajps  may  be  allowed  to  crawl  on  one's  hands  from  one  to  the  other. 
I  have  allowed  it  myself  once,  but  I  hardly  think  I  would  do  it  over 
again,  and  would  not  advise  anybody  else  to  try  it. 

I  have  found  Elups  fulvius  under  logs  and  digging  in  the  ground  as 
well  as  crawling  about  on  the  surface,  but  I  think  it  prefers  dryland. 

The  largest  specimen  I  have  seen  was  from  Oakland,  Orange  County, 
and  measured  exactly  1  meter  from  the  tip  of  the  nose  to  the  anus,  and 
the  tail  was  90  mm.  This  big  specimen  had  14  black  rings  on  the  body 
and  3  on  the  tail.  Other  specimens  have  but  12  black  rings  on  the  body 
and  3  on  the  tail,  but  one  of  these  has  4  on  the  tail.  The  yeUow  rings 
cover  from  one  to  two  rows  of  scales. 

SISTRURUS  MILIARIUS  (Linn»u8). 

The  ground  rattlesnake  is  not  rare  in  south  Florida.  I  have  obtained 
specimens  from  different  places  in  Orange  and  Hillsboro  counties.  The 
specimens  from  the  latter  place,  near  the  Gulf  coast,  are  darker  and  have 
no  reddish  brown  between  the  black  dorsal  spots.  The  latteral  spots, 
too,  are  larger  aiid  more  distinctly  black .  Even  the  rattle  is  darker  and 
larger,  and  the  tip  of  the  tail  is  not  yellowish  as  in  the  others.  The 
ground  rattlesnake  likes  dry  ground. 

CROTALUS  ADAMANTEUS,  Beauvois. 

In  the  interior  of  the  country  the  diamond-backed  rattlesnake  is 
scarce,  but  not  so  along  the  coast  and  on  some  of  the  Florida  keys. 
In  the  neighborhood  of  Ozona,  in  Hillsboro  County,  I  heard  of  the 
killing  of  nine  rattlesnakes  within  two  weeks  in  October,  1892.  It 
evidently  prefers  the  neighborhood  of  the  water,  and  is  a  good  swim- 
mer, not  afraid  to  cross  over  from  "key"  to  "key."  If  not  too  often 
disturbed  this  species  is  slow  and  does  not  rattle  unless  offended.  I 
saw  one  in  the  latter  part  of  October  in  the  pine  woods  near  Toronto, 
Orange  County,  coiled  up  under  a  palmetto  bush.  A  dog  following  us 
went  up  and  sniffed  at  him,  with  his  nose  hardly  a  foot  from  the  snake. 
We  called  the  dog  back  and  a  man  ran  forward  with  a  whip  and  struck 
the  snake  several  times.  Aft^r  the  second  blow  the  snake  began  to 
rattle  and  made  himself  ready  to  strike.  This  shows  plainly  the  slow 
nature  of  the  snake.  In  other  cases  they  are  more  easily  offended. 
Those  kept  in  boxes  and  cages  often  begin  to  rattle  as  soon  as  they  see 
anybody  approaching.  Tbey  are  easy  to  keep  alive  and  take  food  with- 
out trouble.  I  saw  one  that  was  kept  in  a  small  box  and  was  fed  with 
toads;  it  did  so  well  there  that  it  changed  its  skin  twice  in  a  summer. 
They  are  often  kept  in  the  shops  of  taxidermists  and  in  "curiosity 
stores,"  where  Northern  tourists  buy  them,  paying  good  prices.  The 
skin  is  often  used  for  ornaments  or  for  the  manufacture  of  pocketbooks 
and  similar  objects. 

People  are  very  seldom  bitten  by  rattlesnakes  in  Florida.  The 
rattling,  the  strong  odor,  and  the  slowness  of  the  snake  are  protective. 
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This  snake  is  often  caught  by  placing  an  empty  barrel  over  the  coils 
after  which  a  board  is  shoved  under  the  snake  and  the  whole  thing 
turned  over. 

AGKISTRODON  PISCIV0RU8  (Lacdp^de). 

"Moccasin,"  "  Watermoccasin,"  "  Stump-tail  moccasin,"  and  "Cotton- 
mouth  moccasin"  are  the  names  by  which,  this  much-dreaded  snake  is 
known  in  south  Florida.  It  is  rather  common  where  it  has  not  been 
extermin9>ted  by  man,  and  has  been  still  more  abundant  around  the 
lakes  and  in  the  swamps.  It  is  a  very  ugly-looking  animal,  and  very 
slow.  It  prefers  to  lie  on  the  river  banks,  or  on  logs  and  stumps  near 
the  water.  I  once  saw  one  on  the  St.  John's  Eiver,  at  Lake  Jessup, 
which  had  filled  its  lungs  with  air  and  basked  in  the  sun,  floating  on 
the  surface  with  the  entire  body  out  of  the  water.  The  young  ones 
have  brighter  colors  and  are  then  sometimes  mistaken  for  ji.  contortri^y 
the  "Copperhead,"  but  this  snake  is  not  found  in  Florida.  I  once 
caught  a  young  moccasin  which  was  being  attacked  by  a  butcher  bird. 

A  very  interesting  fact  which  I  have  observed  is  that  a  moccasin, 
when  it  is  angry  and  ready  to  bite,  rattles  with  the  tail  like  a  rattle- 
snake. That  other  snakes  have  acquired  this  habit  of  scaring  their 
enemies  by  making  them  believe  that  they  are  dangerous  rattlesnakes 
is  not  so  difficult  to  understand.  But  why  does  the  moccasin  rattle? 
That  the  rattling  with  the  tail  even  by  other  snakes  has  something  to 
do  with  the  rattlesnake  seems  plain;  for,  why  do  not  the  non- American 
snakes  rattle  with  the  tail  when  excited!  If  the  rattling  only  was 
something  analogous  to  the  playing  with  the  tongue,  why  do  not 
all  snakes  do  It! 

General  remarks. 


If  we  regard  the  Florida  snakes  observed  by  me,  from  a  biographical 
point  of  view,  under  the  heads  of  burrowing,  climbing,  crawling,  and 
swimming  species,  the  result  may  be  tabulated  as  follows: 


Burrowing  species. 

Cemophora  coccinea. 
Farancia  abacura, 
Osceola  elapeoidea. 
Stiloaama  exienuatum, 
Eeierodon  plaiyrhinoB, 
TantiUa  coronata. 
Flaps  /ulvius. 
Total,  7  species. 

Climbing  species. 

Opheodrys  a;8tivu8, 
{Bascanion  constrictor). 
{Callopeltis  Quadrivittatus), 
Total,  1  (-1-2)  species. 


Crawling  species. 

Lampropeliis  geiulus. 
Diadopkis  punctatus. 
Bascanion  constrictor, 
Bascanion  flagellum, 
Callopeltis  guitatus. 
Callopeltis  quadrivitiatus 
Spilotes  corais, 
Pitttophis  melanoleucus. 
Thamnophis  sirtalis, 
Thamnophis  sackenii, 
Storeria  dekayi. 
Storeria  occipitomaculata, 
Sistrurus  miliarius. 
Crotalus  adamanteus. 
Total,  14  species. 
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Swimming  species. 


Contia  pygaa. 
(Faranoia  abaeura). 
Liodyies  allenii. 
Natrix  compre99icauda. 


Swimming  species — Continued. 

Natrix  faseiata, 
Natrix  cyotopUm, 
Natrix  taxitpilota, 
AgJcistrodon  piadvarus. 
Total,  7  (+1)  species. 


It  will  be  seen  that  there  are  as  many  burrowing  species  as  there  are 
water  snakes,  the  light  soil  of  Florida  being  very  well  adapted  for  sub- 
terranean life.  Between  the  different  categories  there  are,  of  course,  no 
8harp  limits. 

The  following  species  of  snakes  seem  to  be  peculiar  to  Florida: 

Contia  pygaa,  Cope.  :  Natrix  compresHcauda  {Kennicott). 

Siilosania  extenuatum,  Brown.  |  Tkamnophia  sackenU  (Kennicotl). 
Callopeltia  ro^ooeus  (Cope).  Liodytes  allenii  (Garman). 

Natrix  )f«ta,  Cope.  ! 

Of  the  genera  of  snakes,  only  Stiloaoma  and  Liodytes  appear  to  be 
l)ecnliar. 

BATRACHIA. 

CAUDATA. 

MANCULUS  QUADRIDIGITATUS  (H  o  1  b  ro  o  k). 

I  have  found  this  animal  under  old  logs  at  the  border  of  a  small  lake 
at  Glarcona  and  at  Lake  John,  and  caught  it  in  my  dipnet  in  Fern 
Creek,  near  Orlando,  Orange  County.  On  land  it  is  rather  swift- 
running,  and  lives  in  localities  similar  to  those  which  are  frequented 
by  Leiolapisma  laterale.  These  two  animals  are  also  similar  in  color. 
Several  of  my  specimens  had  well -developed  cirri.  One  specimen  in 
the  U.  S.  National  Museum  (Xo.  21328). 

DESMOGNATHUS  AURIC ULAT A  (Holbrook). 

I  have  only  found  one  specimen  of  this  species  under  a  log  in  a  wet 
hammock  near  Lake  Jessup,  Orange  County.  It  is  found  in  Georgia, 
but  I  do  not  know  that  it  has  been  reported  from  Florida  before. 

DIEMYCTYLUS  VIRIDESCENS,  Rafinesque. 

In  a  small  but  deep  pond,  with  clear  water  and  steep  slopes  all 
around,  I  caught  a  number  of  larvce  which,  according  to  Dr.  Stejueger's 
opinion,  belong  to  this  species.  I  have  not  seen  it  at  any  other  place 
in  Florida  except  iu  this  pond,  situated  betweeki  Oakland  and  Lake 
John,  in  Orange  County,  but  here  many  specimens  were  seen. 

AMPHIUMA  MEANS,  Garden. 

It  is  known  under  the  name  of  "jnud  eel"  or  "mud  puppy j'^  and  is 
not  rare  in  Orange  County,  where  I  have  caught  specimens  at  Oviedo, 
Proc.  N.  M.  94 22 
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Apopka,  and  Orlaodo.  People  digging  in  the  ^<mack"  find  them  fre- 
quently in  such  soil,  and  I  have  taken  them  with  my  net  in  ponds  and 
small  lakes. 

SIREN  LACERTINA,  Linn»u8. 

A  man  living  at  Oakland,  Orange  County,  told  me  that  he  once  had 
taken  two  specimens  of  the  ^^gray  mud  puppy"  on  hook  and  line  in 
Lake  Apopka.    I  did  not  see  any  myself. 


ECAUDATA. 

BUFO  LENTIGINOSUS,  Shaw. 

This  is  the  most  common  toad  in  south  Florida.  It  is  seen  in  great 
numbers  about  the  houses  and  other  places  in  the  evening.  In  the 
daytime  it  hides  under  old  logs,  boards,  etc.,  at  the  shores  of  lakes 
and  other  moist  pla(;es. 

BUFO  QUERCICUS,  Holbrook. 

This  is  a  very  active  little  animal  considering  the  fact  that  it  is  a 
toad.  It  is  seen  in  all  kinds  of  places  and  at  all  times  of  the  day,  even 
in  the  brightest  sunshine,  but  especially  after  rain.  I  have  seen  it 
very  abundant  on  the  dry  sandhills  about  Oakland,  Orange  County,  as 
well  as  in  the  "flatwood"  about  Kissimmee,  Osceola  County,  and  in 
Hillsboro  County.  The  specimens  from  the  latter  place  are  a  little 
different,  as  the  fr6ntal  ridges  are  less  prominent,  straight  behind,  and 
the  color  of  the  back  is  redder. 

ENGYSTOMA  C AROLINENSE,  Holbrook. 

I  have  found  this  peculiar  little  animal  under  old  logs,  dry  palm- 
leaves  and  such  things,  near  lakes  and  in  moist  places  in  Orange  County, 
for  instance,  in  the  pineland  at  Clarcona,  and  in  the  hammocks  bor- 
dering Lake  Jessup.    It  is  not  very  common. 

ACRJS  GRYLLUS  (Le  Conte). 

In  south  Florida,  along  the  borders  of  ponds  and  swamps,  this  frog 
is  abundant  though  not  commonly  seen.  All  my  specimens  show  the 
triangular  black  spot  on  the  head.  The  median  dorsal  stripe  is  always 
reddish  brown,  and  I  have  never  seen  it  green.  The  posterior  femoral 
stripes  are  very  conspicuous.  The  light  stripe  from  the  orbit  to  the  axilla 
is  constant,  but  the  other  blotches  are  not  always  light  bordered. 

HYLA  SQUIRELLA,  Latreille. 

I  take  this  to  be  the  most  common  Hyla  iTi  south  Florida.  My 
specimens  are  from  Hillsboro  and  Orange  counties. 
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HYL/L  FEMORALIS,  Latreille. 

I  obtained  several  apecimens  of  this  species  in  Orange  County.  I 
think  it  is  the  Hyla  of  the  pine  woods. 

RANA  CATESBEIANA.  Shaw. 

Very  abundant  in  south  Florida  in  ditches,  i>onds,  swamps,  and  other 
wet  places.  It  seems  to  like  sluggish  water  and  muddy  bottom.  My 
largest  specimen  was  caught  at  Lake  Eola,  Orange  County.  It  was 
when  alive  only  10  mm.  smaller  than  the  largest  one  in  the  Q.  S. 
National  Museum,  recorded  by  Cope.* 

RANA  PIPIENS,  Schreber. 

This  is  the  most  common  frog  in  south  Florida  and  is  found  every- 
where in  wet  places.  Some  specimens  come  nearer  to  B.  p.  spheno- 
cephaluy  others  to  typical  B>  pipiensy  and  it  is  difficult  to  draw  any 
definite  line.  It  is  called  <^  Spring  frog.''  It  has  a  great  faculty  of 
changing  color  between  grass-green  and  brown.  When  it  has  turned 
green  it  is  very  beautiful. 

RANA  CLAMATA,  Daudin. 

Common  near  some  ponds  and  small  lakes  in  Orange  County,  but  I 
could  not  catch  any  as  they  used  to  jump  into  the  water  with  a  cry  long 
before  1  reai'hed  them. 

RANA  iESOPUS,  Cope. 

Of  this  species  I  have  collected  one  specimen  at  Ozena,  Hillsboro 
Couuty.  It  was  caught  with  hook  and  line  in  a  small  i>ond,  and  was 
called  ^^  snake  frog"  by  the  population  there.  I  have  seen  it  but  rarely, 
and  must  conclude  that  it  is  either  scarce  or  else  that  its  habits  are 
such  as  to  prevent  it  from  being  observed.  It  agrees  with  Cope's 
description  in  every  essential,  but  the  throat  is  spotted  with  numerous 
elliptical  or  rounded  spots  of  dark  brown  color.  Two  smaller  specimens 
of  the  same  kind  were  caught  in  Orange  County,  at  Lake  Jessup  and 
Clarcona. 


*  Bull.  U.  S.  Nat.  Mu8.,  xxxiv,  p.  426  (1889). 
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ON  THE  RODENTS  OF  THE  GENUS  SMINTHUS  IN  KASHMIE. 


By  Febdeeiok  W.  True, 

Curator  of  the  Deparimeni  of  MammaU. 


On  an  earlierpage  of  the  present  volumeof  the  Proceedings,*  1  referred 
two  specimens  of  SminthuSy  collected  in  central  Kashmir  by  Dr.  Abbott, 
to  the  species  recently  described  by  Dr.  Buchner,t  under  the  name  of- 
8.  concolar.  I  have  since  had  access  to  Mr.  Thomas'  description  of  a 
new  species  {8.  leathemi)  from  Wardwan,t  and  find  it  necessary  to 
revise  jxry  previous  statements.  I  am  now  of  the  opinion  that  Dr. 
Abbott's  specimens  should  be  regarded  as  distinct  from  both  8.  concolor 
and  8.  leathemi.    It  may  be  known  from  the  following  description  : 

SMINTHtJS  FLAVUS,  Dew  species. 

Ears  prominent.  Tail  one  and  one* half  times  as  long  as  the  head  and 
body.    Claws  moderate.    The  thumb  with  an  elongated  convex  nail. 

Upper  surfaces  dull  ochraceous  gray,  which  color  is  produced  by  the 
mingling  of  the  gray  of  the  basal  portion  of  the  under  fur,  the  ocher- 
color  of  its  tips  and  the  black  ot  the  longer  and  coarser  hair.  On  the 
sides  the  coarse  black  hairs  become  less  and  less  abundant,  leaving  the 
color  nearly  pure  ochraceous  yellow.  Upper  lip  and  all  under  surfaces 
cream- white,  the  hair  being  of  this  color  at  the  extremities  and  gray 
at  the  base.  Sides  and  top  of  muzzle,  and  also  the  ears,  chocolate- 
brown.  Backs  of  the  forefeet  dusky  brown;  toes  white.  Hind  feet 
entirely  white.  Tail  bicolored,  brown  above  and  white  below,  except 
in  the  terminal  12  or  15  mm.,  where  it  is  brown  both  above  and  below. 
Claws  white. 

Nasal  bones  of  the  skull  long.  Interparietal  a  little  more  than  twice 
as  wide  as  long.  Incisive  foramina  ending  posteriorly  opposite  the 
middle  of  the  premolar.  Posterior  extremity  of  the  palate  on  a  line 
with  the  hinder  margin  of  the  last  molar,  and  furnished  with  a  median 
spinous  projection. 

*  Proo.  U.  8.  Nat.  Mus.,  xvii,  1894,  p.  9. 
t  Ball.  Acad.  Set.  St.  Petersburg,  new  ser.,  in,  1892,  p.  107. 
X  Ann.  and  Mag.  Nat.  Hist.,  6th  series,  xi,  1893,  p.  184. 
Proceedings  of  the  U.  S.  National  Museum,  Vol.  XVII— No.  1004. 
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Upper  premolar  a  little  broader  than  long.  Last  molar  larger  than 
the  premolar,  the  crown  forming  an  equilateral  triangle  with  convex 
sides.  First  upper  molar  with  two  oater  and  two  inner  cnsps,  and  a 
small  anterior  one.  Second  upper  molar  with  four  ensps.  Last  lower 
molar  elongate. 

Dr.  Abbott's  measurements  of  one  of  the  skins  (No.  f  Hoi>  ^  ?  *yP®) 
are  as  follows:  Head  and  body,  2|  inches  (69.8  mm.);  tail,  4J  inches 
(107.9  mm.).  The  ear,  measured  from  the  base  of  the  outer  margin,  is 
12.5  mm.  long. 

Dimen8ion9  of  9kuU  of  type  spedmen. 


S''""-  jiiffietel' 


Greatest  length 

Bwilarlenffth  (Heiuel) 

Zygomatic  Dreadth 

Interorbital  breadth 

Length  of  nasals 

Length  of  interparietal 

Breadth  of  interparietal 

Length  of  palate 

Length  of  palatine  foramina. . 
Length  of  upper  molar  series  . 


21.3 
16.0 
10.0 
4.5 
8.5 
2.5 
7.0 
8.8 
4.0 
3.2 


This  species  differs  from  8.  suhtilis  in  the  absence  of  the  black  dorsal 
line  and  the  greater  length  of  the  tail.  I  have  no  skulls  of  the  latter  spe- 
cies at  command,  but  from  Brandt's  figure  *  and  the  remarks  made  by 
Mr.  Thomas  in  connection  with  his  description  of  8.  leathemiy  it  appears 
that  8.  suhtilis  has  the  palate  much  prolonged  posteriorly,  which  is  not 
the  case  in  the  species  hereii^  described. 

From  8.  concolor^  Biichner,t  the  present  species  differs  in  the  buflfy 
color  of  the  sides  of  the  body  and  head,  the  white  under  surfaces,  the 
brownish  fore  feet,  the  white  claws,  and  the  coloration  of  the  tail.  The 
whiskers  are  longer  than  in  8,  concolor.  The  upper  premolar  and  last 
molar  are  in  line  with  the  other  molars;  and  the  last  molar  is  also 
elongated.  The  nasals  are  longer.  Whether  the  characters  of  the 
palate  are  the  same  in  8.  concolor  and  the  species  herein  described  can 
not  be  determined  at  present,  as  Dr.  Btichner  makes  no  mention  of 
this  part  of  the  skull. 

From  the  species  described  by  Mr.  Thomas,  under  the  name  of  & 
leathemi,  the  present  species  appears  to  differ  in  the  yellowish,  rather 
than  rufous,  coloration  of  the  body,  the  brown  color  of  the  backs  of  the 
fore  feet,  and  the  unifoim  brown  color  of  the  extremity  of  the  tail  on 
both  upper  and  under  surfaces. 

Mr.  Thomas  gives  the  length  of  the  ear  in  8.  leathemi  as  8.3  mm.,  but 
as  he  does  not  specify  from  what  points  the  measurement  is  taken  it  is 
impossible  to  say  whether  the  ear  in  8.  flavus  is  shorter  or  longer, 

*  Brandt,  J.  F. — Untersuch.  Craniolog.  Entwickelungsstufen  der  Nager,  pi.  ii,  figs. 
15-21. 

f  The  description  of  this  species  was  not  at  hand  when  I  revised  my  article  on  Dr. 
Abbott's  Kashmir  collection  for  publication,  and  I  was  led  into  the  mistake  of  re- 
garding the  Chinese  and  Kashmir  species  as  identical. 
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though  it  appears  to  be  the  latter.  The  leugth  from  the  base  of  the 
outer  margin  is  about  12.5  mm.,  which  is  practically  the  same  leugth 
as  iu  8.  concolor. 

The  tail  is  approximately  of  the  same  length  in  8.  flavus  and  8.  con- 
color  ^  or  about  one-half  longer  than  the  head  and  body.  This  propor- 
tion is  much  exceeded  in  S,  leathemiy  which  has  the  tail  one  and  four- 
fifths  times  the  length  of  the  head  and  body. 

Dr.  Abbott's  two  specimens  were  obtaiued  in  central  Kashmir,  at  an 
elevation  of  11,000  feet,  in  July,  1891,  about  a  year  earlier  than  the 
types  of  8.  leathemi  were  collected.  To  Dr.  Abbott,  therefore,  is  due 
the  first  discovery  of  representatives  of  this  interesting  genus  in  British 
India. 
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THE  RELATIONSHIP  OF  THE  LACERTILIAN  GENUS  ANNL 

ELLA,  GRAY. 


By  G.  Baue,  Ph.  D. 

AssiBiant  Profeator  of  Pal-eoniologyj  University  of  Chicago. 


The  genus  Anniella  was  created  by  Gray*  in  1852.  It  was  based  on 
a  specimen  collected  by  J.  O.  Goodridge,  Surgeon  R.  N.,  m  California, 
and  placed  among  the  Scincidse,  section  Siaphosiuse,  near  Soridia 
itneatUy  Gray  {Lygosomaprcepeditumy  Boolenger).  The  species  was  called 
Anntella  pulchraj  Gray. 

In  1864  Prof.  E.  D.  Gopef  established  a  special  family  for  this  gen  as 
under  the  name  of  Anniellidae,  which,  together  with  the  Anelytropi- 
dae  and  Acontiidaei,  was  placed  in  the  tribe  Typhlophthalmi. 

The  characters  given  were  the  following:  t 

TYPHLOPHTHALMI. 

Temporal  bone  [squamosal]  superior  plate  elongate. 

Arches  incomplete  or  wanting. 

Articular  and  angular  confluent.    Suspensoria  one  or  two. 

Dentary^  inferior  process  elongate. 

Premaxillary  single  or  double. 

Clavicles  very  slender^  transverse  rudimentary  or  wanting. 

Mesostemum  and  other  sternal  pieces  wanting. 

Tongue  squamous  or  papillose,  simple. — Anelytropid^,  Acontiid^,  Anirllid^. 

The  families  of  the  tribe  Typhlophthalmi  were  thus  characterized : 

a  Two  suspensoria;  nostril  in  the  rostral  shield.    Tongue  squamous. 
Eye  concealed  by  epidermis ;  occipital  segment  loosely  attached.    No  frontal  under- 
arch ANKLYTROPlDiE 

Eye  distinct ;  occipital  closely  articulated ;  two  premaxillaries AcoNniDiB 

p  One  suspensoriura ;  nostril  in  a  nasolabial  plate ;  tongue  papillose. 
Eye  distinct;  occipital  closely  articulated;  one  premaxillary;  an  inferior  frontal 
arch Aniellid^ 

•Gray, 'J.  E.— Descriptions  of  several  new  genera  of  reptiles,  principally  from  the 
collection  of  H.  M.  S.  Herald,    Ann.  Mag.  Nat.  Hist.,  2  ser.,  x,  1852,  p.  440. 

ICOPK,  E.  D. — On  the  characters  of  the  higher  groups  of  Reptilia  Squamata  and 
especially  of  the  Diploglossa.    Proo.  Acad.  Nat.  Sci.  Philadelphia,  1864,  pp.  228-230. 
tl  have  to  thank  Dr.  Leonhard  Stejneger  for  a  copy  of  these  notes,  the  Proceed- 
ings of  the  Philadelphia  Academy  being  not  at  hand. 

Proceedings  of  the  U.  S.  National  Museum,  Vol.  XVII-No.  1005. 
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The  Anelytropidae  contain  TyphlosauruSj  Feyliniaj  (and  Anely traps); 
the  AcontidsB  the  genus  Acontias;  the  AnniellidaB  the  genus  Anni- 
ella.    Cope  continues : 

The  remarkable  genus  Anniella  lacks  the  squamosal  [quadratojngal]  and  columella, 
and  has  a  single  premaxillary.  The  parietal  is  continuous  with  the  superior  plate 
of  the  temporal  [squamosal] ,  and  is  much  deourved  toward  the  sphenoid ;  the  frontal 
encloses  the  olfactory  lobes  below;  these  characters  are  the  most  amphisbaBuian 
in  the  order.  There  are  small  pre-  and  postfrontal  bones,  and  a  slender  ligamentous 
postorbital  arch.  I  have  as  yet  found  no  sternal  pieces,  and  the  splenio-mental 
groove  is  closed,  as  in  Acontias. 

The  same  view  is  held  by  Oope*  in  1871  and  1875. 

Boulengert  in  1884  adopted  the  families  AnniellidaB  and  Anely- 
tropidae, but  united  the  AcontiidaB  with  the  ScincidaB. 

The  AnniellidsB  are  placed  between  the  AnguidaB  and  Heloderma- 
tidsB,  and  the  following  characters  are  given : 

No  interorbltal  septum,  no  columella  cranii,  no  arches. 

The  year  following  the  family  was  characterized  thus:  t 

Teeth  large,  few,  fang-like,  with  short  swollen  base.  Palate  toothless.  Skull 
approaching  the  Ophidian  type,  i.  e.,  lacking  the  prsesphenoidal  vacuity  and  conse- 
quently the  interorbltal  septum,  and  the  bones  which  constitute  the  brain-case 
firmly  united;  no  columella  cranii,  no  squamosal;  postorbital  arch  ligamentous; 
pterygoids  in  contact  with  sphenoid;  an  infraorbital  fossa;  prasmaxillary  single; 
nasal  and  frontal  divided;  parietal  single;  prsB- and  postorbital  in  contact,  sepa- 
rating the  frontal  from  the  border  of  the  orbit ;  scales  soft. 

Of  Anniella,  he  says: 

It  appears  to  be  a  strongly  degraded  form  of  the  AnguidsB,  similarly  as  the  Anely- 
tropidsd  and  DibamidsB  are  to  the  Scincidse. 

Gill,§  reviewing  Boulenger's  classification  of  the  Lacertilia,  places 
the  AnniellidaB  in  a  superfamily  Annielloidea,  between  the  Heloderma- 
tidaB  and  AnguidaB. 

Shortly  after,  Oope||  created  for  the  AnniellidaB  a  special  suborder, 
Anguisauri,  which  he  placed  after  the  Typhlophthalmi,  in  a  special 
group,  including  the  Opheosauri  (AmphisbaBnians).  The  characters  of 
this  group  were  given  as  "  Prootic  bone  produced  beyond  arched  body; 
one  suspensorium  (=opisthotic  [squamosal])  wanting;  pelvic  arch  rudi- 
mentary or  wanting,"  and  the  characters  of  the  Anguisauri:  "Frontal 
bone  underarcbiug  olfactory  lobes;  supraoccipital  gomphosis  internal, 


*CoPE,  £.  D. — On  the  homologies  of  some  of  the  cranial  bones  of  Reptilia  and  on 
the  systematic  arrangement  of  the  class.  Amer.  Assoc.  Adv.  Science,  xix,  1871,  p. 
237. 

Cope,  £.  D. — Check-list  of  North  American  Batrachia  and  Reptilia.  Bull.  U.  S. 
Nat.  Mus.,  I,  p.  44.    1875. 

f  BouLENGER,  6.  A. — SyuopsiB  of  the  families  of  the  existing  Lacertilia.  Ann.  Mag. 
Nat.  Hist.  (5),  xiv,  London,  1884,  pp.  117-122. 

}  BouLBNGER,  G.  A. — Catalogue  of  Lizards  in  the  British  Museum,  ii,  pp.  299-300. 

$  Gill,  Th. — Annual  Report  of  the  Board  of  Regents  of  the  Smithsonian  Inst,  to 
July,  1885,  Part  i,  pp.  799^801.    1886. 

II  Cope,  £.  D.— Catalogue  of  the  Batrachians  and  Reptiles  of  Central  America  and 
Mexico.    BuU.  U.  S.  Nat.  Miis.,  xxxii,  1887,  pp.  2o-26. 
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no  orbitosphenoid.''    Nothiog  is  added  to  the  family  characters  of  the 

AnuiellidsB. 

.   The  same  view  is  held  m  1889*  and  in  1891  .t    Gill's  name  AnieHoidea 

is  substituted  for  Anguisauri. 

In  1892  Cope  I  gave  a  dMeriptum  of  liie  osteology  of  Anniella,  figur- 
ing the  skull,  hyoid  and  pelvic  arch,  and  reaches  the  following  con- 
clusion: 

The  further  knowledge  of  its  [Anniella's]  structure  brings  out  more  clearly  its 
true  position.  This  is,  I  think,  in  the  Annulati  or  Amphisbeenia.  The  characters 
which  indicate  this  reference  are:  (1)  The  continuity  of  the  parietal  with  the 
petrosal  and  supraoccipital  elements.  (2)  The  absence  of  epipterygoid.  (3)  The 
absence  of  ceratohyal  elements.  (4)  The  hypophyses  of  the  cervical  vertebrsB, 
which  are  continuous  with  the  centra.  (5)  The  partially  open  chevron  bones, 
which  are  also  continuous  with  the  centra.  (6)  The  sublongitudinal  ileopectineal 
bone  and  absence  of  other  pelvic  elements. 

He  now  places  the  Anniellida;  as  a  very  distinct  family  among  the 
Amphisbsenia. 

We  have  therefore  the  following  views  in  regard  to  the  systematic 
position  of  Anniella: 

1852.  Gray :  Anniella  belongs  to  the  Scinoidse  and  is  closely  related  to  Soridia 

lineata,  Gray. 
1864,  1871,  1875.  Cope:  Anniella  is  the  representative  of  a  special  family  Anniel- 
lidsB,  which,  together  with  the  AnelytropidsB  and  AcontiidsB,  forms  a 
special  tribe  of  the  Lacertilia. 
1884, 1885.  Boulenger:  The  Anniellidas  form  a  family  between  the  Anguidce  and 
Helodermatida;  Anniella  seems  to  be  a  strongly  degraded  form  of  the 
Anguidop. 

1886.  Gill :  The  Anniellidas  have  to  be  placed  in  a  distinct  superfamily  Anniel- 

loidea,  between  the  Anguida  and  the  HelodermaUdce. 

1887,  1889.  Cope :  The  AnniellidcB  belong  f o  a  special  suborder  Anguinauri:  the 

Anguinawri  and  Opheosauri  (Amphisbsnia)  constitute  a  natural  group 
of  the  Lacertilia. 

1891.  Cope:  The  name  Annielloidea,  Gill  is  substituted  for  Anguisauri. 

1892.  Cope:    The  Anniellida  form  a  very  distinct  family  of  the  Amphisbcenxa. 

Having  lately  been  engaged  in  a  detailed  study  of  the  morphology  of 
the  skull  of  the  Amphisbsenians,  of  which  I  shall  report  in  another  place, 
it  became  necessary  to  examine  Anniella^  which,  according  to  Cope's 
latest  researches,  is  considered  a  member  of  the  Amphisbsenians.  My 
material  consists  of  2  skulls  prepared  by  myself  from  alcoholic  speci- 
mens, which  were  given  me  by  Prof.  J.  J.  Kivers,  of  Oakland,  Cal.,  and 
of  a  completely  macerated  skeleton  of  Anniella  pulchra^  (No.  3185, 
U.S.N.M.),  from  San  Diego,  Cal.,  collected  by  Dr.  J.  L.  Le  Conte.    I 


*CoPE,  E.  D. — Synopsis  of  the  families  of  Vertebrata.  Am.  Nat.,  Oct.,  1889,  pp. 
19-20. 

t  Cope,  E.  D. — Syllabus  of  lectures  on  Geology  and  Paleontology.  Philadelphia, 
1891,  p.  48. 

tCoPK,  £.  D. — ^The  Osteology  of  the  Lacertilia.  Proc.  Amer.  Philos.  Soc,  xxx. 
May  10, 1892,  pp.  215-217,  PI.  ii,  fig.  4;  PI.  vi,  fig.  43. 

Cope,  E.  D. — On  Degenerate  Types  of  Scapular  and  Pelvic  Arches  in  the  Lacertilia. 
Joum.  Morphol.,  vii,  No.  2,  p.  240,  PI.  xiu,  tig.  7.    Boston,  1892. 
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am  indebted  to  Prof.  Rivers  and  Dr.  L.  Stejneger  for  the  great  kindDess 
they  have  shown  me,  by  famishing  these  valuable  specimens. 

From  the  study  of  this  material,  I  reach  the  following  conclusion: 
Anniella  has  to  be  placed  in  a  separate  family,  very  close  to  the  Angui- 
dse,  and  has  its  closest  relative  in  Anguis  itself.  Boulenger's  opinion 
is  nearest  to  the  truth.  Eeasons:  (1)  There  is  a  distinct  epipterygoid 
(columella).  (2)  There  is  a  well-developed  squamosal  [supratemporal, 
Parker  and  Bettany,  Cope] ;  but  the  quadrato-Jugal  [paroccipitaly  Cope] 
is  absent.  (3)  The  jugal  is  present,  but  rudimentary  at  its  upper  end, 
being  connected  with  the  postorbital  by  ligament  only.  (4)  The  lachry- 
mal is  present.  (5)  There  is  a  well-developed  supraorbital.  (6)  The 
caudal  vertebras  are  segmented,  the  segmentation  being  placed  in  the 
anterior  portion  of  the  centrum.    (7)  Osteodermal  plates  are  present. 

I  shall  now  give  a  description  of  the  skull  and  the  other  most  impor- 
tant elements  of  the  skeleton,  from  which  it  will  be  evident  that  my 
opinion  about  the  relationship  of  Anniella  is  the  only  one  which  agrees 
with  the  facts.  Figures  will  be  published  in  a  paper,  now  in  prepara- 
tion, "On  the  morphology  of  the  skull  of  the  AmphisbaBnia.^' 

OSTEOLOGICAL   CHARACTERS   OF   ANNIELLA. 

The  skull. — The  praBmaxillary  is  single,  sending  a  median  process 
between  the  nasals.  There  are  three  processes  on  the  lower  side;  one 
median,  two  lateral  ones.  The  median  process  extends  between  the 
anterior  ends  of  the  vomer;  the  lateral  processes  are  connected  with 
the  maxillaries,  by  which  they  are  embraced  on  the  outer  side.  The 
nasals  are  distinct;  they  are  in  connection  with  the  prsemaxillary,  fron- 
tals,  maxillaries ;  they  are  separated  above  from  the  prefrontals  by  a  very 
Blender  anterior  process  of  the  frontals.  There  are  two  frontals,  in  con- 
nection with  the  nasals,  prefrontals,  postfrontals,  and  parietals;  the 
descending  processes  are  strong  and  meet  below,  underarchiug  the  olfac- 
tory lobes.  The  parietal  is  single  and  very  large;  it  is  in  connection 
with  the  frontals,  postfrontals,  petrosals,  squamosals,  paroccipitals,  and 
supraoccipital.  There  is  no  pineal  foramen;  but  the  dark  pineal  eye  is 
qiiite  distinct  in  the  anterior  portion  of  the  parietal,  and  the  pineal 
fossa  is  present  on  the  lower  side  of  the  parietal.  The  parietals  are 
bent  down  strongly.  There  are  two  small  processes  behind  close  to  the 
median  line.  The  outer  and  posterior  ends  of  the  parietal  show  short 
processes,  which  are  placed  on  the  petrosals,  and  on  which  the  anterior 
end  of  the  squamosal  rests.  The  supraoccipital  is  closely  united  by 
suture  with  the  parietal.  There  is  a  median  process  and  two  lateral  proc- 
esses, on  each  side  of  the  median,  all  united  with  the  parietal.  Two 
very  small  vacuities  between  parietal  and  supraoccipital,  close  to  the 
median  line,  are  present.  The  supraoccipital  is  connected,  besides,  with 
the  exoccipitals,  paroccipitals,  and  petrosals.  The  foramen  magnum  is 
bordered  by  the  basioccipital,  exoccipitals,  and  supraoccipital.  The  con- 
dyle is  convex,  quite  simple,  and  formed  by  the  basioccipitals  and  exoc- 
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cipitals.  In  one  of  the  specimens  before  me,  the  sntnres  between  these 
elements  are  quite  distinct,  also  the  satare  between  the  basioccipital 
and  basisphenoid.  The  paroccipital  processes  of  the  exoccipital  are 
broad,  not  much  developed,  connected  on  the  outside  with  the  squamo- 
sal and  parietal,  and  touching  the  posterior  slender  process  of  the 
quadrate.  The  basisphenoid  sends  processes  on  each  side  backwards, 
over  the  basioccipital,  joining  the  epiphyseal  process  between  basioc- 
cipital and  basisphenoid.  The  basi  pterygoid  processes  of  the  basi- 
sphenoid are  well  developed.  The  petrosal  shows  a  long  anterior  process, 
which  nearly  reaches  the  epipterygoid.  The  maxillary  is  in  connection 
with  the  premaxillary,  nasal,  frontal,  prefrontal,  supraorbital,  lachry- 
mal, jugal,  ectopterygoid,  vomer,  and  palatine.  There  are  5  maxillary 
foramina,  2  above  and  3  below;  the  number  of  teeth  is  7,  and  they  show 
a  groove  on  the  anterior  and  inner  side  at  the  top.  The  prefrontal*  is 
slender,  placed  along  nearly  the  whole  lateral  border  of  the  frontal,  sepa- 
rated from  the  parietal  only  by  a  slender  posterior  outer  process  of  the 
frontal ;  the  descending  process  of  the  prefrontal  is  well  developed.  The 
preftx)ntalis  in  connection  with  frontal,  supraorbital,  palatine,  and  post- 
frontal.  The  x>o8tfrontal  is  small,  in  connection  with  frontal  and  parie- 
tal, and  the  very  small  postorbital,  which  is  attached  to  it  at  its  pos- 
terior and  lower  end.  The  frontal  is  therefore  completely  excluded 
from  the  orbit;  a  condition  which  is  found  also  in  Chximwleo^Helodermaj 
Pygapus^  and  in  Trachysaurvs^  Tyliqua.  of  the  Scincidse.t 

The  supraorbital  is  a  large  bone,  placed  above  the  eye  in  the  anterior 
region  of  the  orbit;  it  is  in  connection  with  the  prefrontal  and  maxillary 
as  in  Anguis,  The  lachrymal  is  very  small,  in  connection  with  maxillary, 
jugal  on  the  outside,  and  the  prefrontal  on  the  inside.  The  jugal  is  a 
slender  element;  it  becomes  ligamentous  in  its  upper  posterior  i>ortion, 
where  it  joins  the  x>ostorbital.  It  is  in  connection  with  maxillary, 
lachrymal,  and  ectopterygoid.f  The  conditions  of  these  elements  are 
very  much  like  those  seen  in  Anguis. 

The  squamosal  [opisthotic,  paroccipital,  Cope;  supratemporal,  Par- 
ker and  Betany ;  mastoidien,  Guvier]  is  a  small  splint-like  bone,  stand- 
ing on  the  quadrate  and  connected  with  the  parietal,  paroccipital,  and 
touching  the  petrosal.  There  is  no  trace  of  a  quadratojugal  (squamo- 
sal, Parker;  supratemporal,  Gope).§ 

•Cope  Bays — "The  prefrontal  is  above  the  eye,  and  is  cut  off  from  the  postfrontal 
by  an  entrant  angle  only/'  Osteol.  Lacert.,  p.  215.  Instead  of  postfrontal  it  ought 
to  read  parietal. 

tSiEBBNROCK,  Friedrich— Zur  Konntniss  des  Kopfskelettes  der  Scinooiden, 
Angniden  und  Gerrhosaoriden.  Ann.  K.  K.  Naturhist.  Hofmus.,  vii,  3^  p.  181,  Wien 
1892. 

tThe  description  of  these  elements  and  the  figures  given  by  Cope  are  not  correct. 
He  states,  p.  186,  that  the  jugal  in  Anniella  may  include  the  lachrymal;  and,  p.  215, 
" No  jugal.''  No  mention  is  made  of  the  supraorbital.  In  the  drawing  it  seems  to  be 
indicated,  but  the  prefrontal  is  not  figured.  All  the  drawings  given  on  PL  ii  are  very 
poor  and  quite  useless. 

$  Cope  states— No  distinct  supratemporal  [(xuadratojugal]  or  paroccipital  [squamo- 
sal]. 
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The  stapes  has  a  very  large  disc  and  a  short  columella;  it  is  placed 
between  the  paroccipital,  petrosal,  and  basioccipital. 

The  vomers  are  united  in  the  median  line,  at  about  three-fourths  of 
their  length ;  posteriorly  they  diverge.  In  the  middle  they  show  a  deep 
groove,  which  is  bordered  on  each  side  by  a  keel  placed  on  each  vomer. 
Bach  vomer  is  pier(*ed  by  a  foramen.  In  front  they  are  united  with  the 
prsemaxillary,  outside  with  the  maxillaries,  and  behind  with  the  pal- 
atines. The  maxillary  processes  are  well  developed  and  cover  par- 
tially the  posterior  nares.  The  palatines  are  separated  in  the  middle 
line ;  they  are  in  connection  with  the  vomers,  maxillaries,  ectopterygoids, 
pterygoids,  and  prefrontals.  The  pterygoids  are  completely  separated 
fipom  each  other.  They  show  three  processes,  one  i)osterior  one  attached 
to  the  inner  side  of  the  quadrate  and  extending  a  little  behind  its  poste- 
rior border.  This  process  is  deeply  hollowed  out  at  its  lower  and  inner 
side.  Two  processes  are  directed  in  front;  the  inner  broad  one  is  con- 
nected with  the  palatines,  the  outer  slender  one  with  the  ectopterygoids. 
The  foramen  ectopterygoideuni  (suborbitale)  is  bound  by  pterygoid, 
ectopterygoid,  and  palatine.  The  quadrate  is  simple,  hollowed  out  some- 
what externally;  it  shows  a  distinct  upper  and  posterior  process,  which 
extends  above  the  stapes  to  the  paroccipital  and  supports  the  squa- 
mosal. The  epipterygoid,  which  was  stated  to  be  absent  by  all  authors 
in  A w»i6ZZ«,  is  present;  it  is  a  slender,  short  columellar  osaicle,  which 
stands  vertically  on  the  pterygoid  and  nearly  reaches  the  descending 
process  of  the  parietal.  The  mandible  consists  of  5  pieces,  articular  and 
supra-angular  being  ossified.  There  are  7-8  teeth,  wliich  also  show  the 
grooves.  The  hyoid  system  is  very  simple,  and  has  been  correctly 
described  by  Prof.  Cope.  It  consists  of  a  single  glosso-basihyal,  which 
is  divided  behind,  and  gives  attachment  to  a  very  slender  first  hyo- 
branchial;  more  slender  than  figured  by  Cope. 

The  vertebrce, — There  are  74  presacral  vertebrse  in  two  specimens 
examined  by  me;  73  in  Prof.  Cope's  specimen.  All  of  these  bear  ribs, 
with  exception  of  the  two  first  ones.  One  specimen  had  even  a  cervical 
rib  on  the  second  vertebra,  but  only  on  one  side.  The  seventy-fifth 
vertebra  has  a  simple  sacral  rib  united  with  the  centrum ;  the  seventy- 
sixth  vertebra  has  the  sacral  rib  distally  si)lit,  forming  a  lymphapo- 
physis;  the  seventy-seventh  is  of  the  same  form  and  shows  the  first 
chevron,  the  lateral  pieces  being  not  united  distally;  the  seventy-eighth 
shows  only  on  the  right  side  an  indication  of  splitting  at  the  distal  end 
of  the  transverse  process;  the  chevrons  are  not  united  distally;  the 
seventy-ninth  exhibits  single  caudal  ribs,  and  the  chevrons  are  united 
distally.  At  the  eighty-first  vertebra  the  transverse  splitting  of  the 
centrum  commences;  the  split  is  in  the  anterior  portion  of  the  centrum 
and  cuts  ofi  a  small  anterior  portion  of  the  caudal  rib.  Cox)e  errone- 
ously states  the  caudal  vertebrae  are  not  segmented.  I  consider  the 
seventy-fifth  and  seventy-sixth  vertebra  as  the  true  sacrals,  to  one  of 
which   the  rudimentary  pelvic  arch  is  attached  by  ligaments.    The 
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chevrons  are  placed  centrally.  There  are  ten  "cervical"  vertebrae, 
showing  lower  processes,  which  are  placed  in  the  center  and  contain 
both  catapophyses*  and  intercentra. 

The  neural  spines  are  developed  in  the^tail,  but  very  little;  in  the 
dorsal  region  they  are  short,  vertical  ridges,  which  are  somewhat  more 
develox)ed  in  the  cervical  region. 

The  shoulder  girdle  and  pelvis. — !N^o  trace  of  a  shoulder  girdle  could 
be  found.  The  pelvis  was  represented  not  only  by  a  rudimentary  ileum, 
as  stated  by  Cope,  but  also  by  an  ischium  and  pubis,  which  are  united 
proximally.  The  pubis  has  an  obturator  foramen.  These  bones  I  only 
found  in  the  macerated  skeleton. 

Dermal  ossifications. — By  all  authors  it  is  stated  that  dermal  ossifica- 
tions in  the  skin  are  absent;  this  is  not  correct;  they  are  well  developed. 

I  now  give  the  osteological  characters  of  the  family  AnniellidsB: 
Teeth  large,  few,  fang-like,  with  short,  swollen  base,  and  indications 
of  grooves.  Palate  toothless.  Skull  approaching  the  Amphisba^nian 
type;  no  interorbital  septum j  parietals  suturaJly  united  with  supraoc- 
cipital;  petrosal  greatly  produced  in  front;  an  epipterygoid;  squamosal 
present,  but  small ;  quadratojugal  absent ;  postorbital  arch  ligamentous ; 
a  supraorbital  bone;  pterygoids  not  in  contact  with  basicranial  axis, 
except  by  the  basipterygoid  processes;  an  infraorbital  fossa;  praendax- 
illary  single;  nasal  and  frontal  divided;  parietal  single;  prse- and  post- 
frontal  in  contact.    Caudal  vertebrae  segmented;  osteodermal  plates. 

The  Anniellidae  are  in  the  same  relations  to  the  Anguidae,  as  are  the 
AcontiidsB  to  the  Scincida3;  but  they  are  still  more  degenerated,  for  in 
the  Acontiidae  we  still  find  a  very  rudimentary  quadratojugal. 

I  shall  discuss  the  relationship  of  all  these  degenerate  families  more 
fully  in  my  paper  on  the  Amphisbaenia. 


*  I  call  catapophyslB  the  lower  process  in  the  cervicals,  to  which  the  intercentra 
(hypapophysis)  are  attached ;  the  lower  processes  in  the  vertebra)  of  snakes,  for 
instance,  are  catapophyses  and  not  hypapophyses. 
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DIAGNOSES  OF  SOME  UIH DESCRIBED  WOOD  RATS  (GENUS 
NEOTOMA)  IN  THE  NATIONAL  MUSEUM. 


By  Fbedebiok  W.  True, 

Curator  of  the  Department  of  Mammals, 


The  following  diagnoses  were  drawn  up  in  connection  with  a 
study  of  the  Wood  Rats  of  the  United  States,  in  the  National  Museum, 
which  I  have  recently  completed.  It  is  my  intention  to  publish  further 
descriptions  of  these  forms,  together  with  notes  on  other  species  which 
inhabit  the  United  States,  in  a  subsequent  paper. 

NEOTOMA  8PLENDENS,  new   species. 

-  Size  of  N'.  fuscvpes;  tail  as  long  as  the  head  and  body.  Ears  large, 
moderately  clothed  with  long  hairs. 

Upper  surfaces  tawny,  shaded  with  black,  especially  along  the  spine. 
Sides  clearer  tawny -brown.  Head  more  or  less  grayish.  Throat,  breast 
and  space  between  the  hind  legs  white,  the  hairs  being  of  this  color 
throughout.  A  line  on  the  lower  sides  of  the  cheeks,  the  sides  of  the 
breast,  and  the  whole  belly  more  or  less  bright  tawny-buff,  which  color 
is  continued  on  the  flanks.  Tail  unicolor,  black  throughout,  as  m  N. 
fuscipes.    Fore  feet  \7hite;  hind  feet  dusky  to  the  toes.    Ears  dusky 

Skull  (No.  24231,  U.S.N.M.),  with  the  nasal  processes  of  inter- 
maxillaj  not  extending  greatly  beyond  the  nasals  posteriorly  (about  2 
mm.).  Incisive  foramina  long,  reaching  to  the  line  of  the  anterior 
molar.  Palate  ending  i)osteriorly  in  two  small  capsules,  with  an  emar- 
gination  between  them.  Anterior  palatal  spine  straight.  Interparietal 
narrowly  pentagonal,  without  an  angle  behind. 

Dimensions  of  type  (No.  19693,  U.S.N.M.,  male).*— Total  length, 
438  mm.;  tail,  215  mm. 

Dimensions  of  skull  (No.  24230,  U.8.N.M.).— Total  length,  47  mm.; 
basilar  length  (Hensel),  38;  zygomatic  breadth,  24.2;  length  of  nasals, 
17.6;  length  of  incisive  foramina,  10, 

Type.—^o.  19693,  U.S.N.M.,  male,  Marin  County,  Cal.  Collected 
November  25, 1887.  

*  Collector's  meaaurements. 

Proceedings  ot  the  V.  S.  National  Maseam,  Vol.  XVII,  No.  1006. 

[Advance  sheets  of  this  paper  were  published  June  27,  1804.] 
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NEOTOMA  MACROTIS  SIMPLEX,  new  subspecies. 

Similar  to  N.  macrotis,  but  all  the  ander  surfaces  and  the  feet  white, 
the  hairs  being  of  this  color  to  the  roots.  Tail  rather  sharply  bicolored. 
Ears  very  thinly  clothed  with  whitish  hairs. 

Skull  as  in  N.  macrotisj  but  the  extremity  of  the  anterior  palatal  spine 
touches  the  vomer. 

Dimermons  of  the  type  (Ko.  3651,  U.S.N.M.).*— Head  and  body, 
213  mm.;  tail  vertebrae,  167;  hind  foot  (without  claw),  35;  ear,  from 
orifice,  27. 

Dimensions  of  skull  (JS^o.  3598,  U.S.N.M.).— Total  length,  48  mm.; 
basilar  length  (Hensel),  38;  zygomatic  breadth,  24.3;  length  of  nasals, 
18.5 ;  length  of  incisive  foramina,  9.5. 

Type.— No.  3651,  U.S.lJr.M.,  Fort  Tejon,  Cal.    Collected  by  J.  Xantus. 

NEOTOMA  VENUSTA,  new  species. 

Size  moderate  Ears  large  and  thin.  Tail  as  long  as  the  head  and 
body. 

Upi)er  surfaces  mingled  buff  and  pale  gray.  Sides  clearer  buff, 
sharply  marked  off  from  the  color  of  the  under  surfaces,  which  together 
with  the  feet  are  pure  white.  Hairs  white  to  the  base  on  the  throat, 
sides  of  cheeks,  breast,  inside  of  fore  legs,  inguinal  region,  and  feet. 
A  tuft  of  pure  white  hairs  at  the  base  of  the  outer  margin  of  the  ears. 
Ears  thinly  clothed  with  long,  whitish  hairs.  Tail  gray  above,  pure 
white  below. 

Skull  thick  and  massive.  Nasals  shorter  than  the  intermaxillsB  and 
much  contracted  posteriorly.  Interparietal  large,  with  a  convex  pos- 
terior margin.  Incisive  foramina  short  and  broad,  reaching  posteriorly 
about  to  the  line  of  the  molars. .  Tympanic  bullae  large.  Foramen 
magnum  low  and  wide.    Posterior  termination  of  palate  concave. 

Incisors  very  broad  and  convex.    Molars  long  and  broad. 

Dimensions  of  the  type  (No.  §H**j  U.S.N.M.).t— Total  length,  364 
mm.;  tail,  173;  hind  foot,  35. 

Dimensions  of  the  skull  of  type. — Total  length,  43  mm. ;  basilar  length 
(Hensel),  36;  zygomatic  breadth,  23.4;  length  of  interparietal,  6.2; 
length  of  incisive  foramina,  8.2;  length  of  molars  (alveolse),  9.4; 
breadth  of  incisors,  together,  4.0;  breadth  of  foramen  magnum,  7.5. 

Type.— No.  UHh  i»al^j  Oarrizo  Creek,  California.  Collected  by  F. 
Stephens. 

NEOTOMA  OCCIDENTALIS  FUSCA,  new  subspecies. 

Back  blackish,  sides  tawny-gray,  belly  soiled  white.  Under  side  of 
neck  tawny-gray.  A  small  area  of  entirely  white  hairs  between  the 
lore  legs.    Upper  portion  of  legs  gray  both  above  and  below.    Fore 


*From  the  dry  skin.  t  Collector's  measurements. 
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feet  white.  Hind  feet  with  the  proximal  half  of  the  metatarsas,  and 
also  the  base  of  the  toes,  dusky.  Tail  black  above,  buffy-gray  below. 
Ears  dusky. 

(Skull  wanting.) 

Dimensions  of  the  type  (a  dry  skin,  Ko.  3370,  U.S.N.M.). — Head  and 
body,  215  mm.;  tail  vertebrse,  180;  hind  foot  (and  claw),  44. 

J^pe.—^o.  3370,  U.S.N.M.,  Fort  Umpqua,  Oreg.  Collected  by  B.  P. 
VoUum. 

Dr.  Merriam  has  recently  stated*  that  the  skulls  of  the  bushy- tailed 
Wood  Bats,  which  constitute  the  genus  Teonoma  of  Gray,  are  without 
vacuities  at  the  sides  of  the  presphenoid,  and  regards  this  as  a  charac- 
ter of  importance.  The  bushy  tailed  species  of  the  Bocky  Mountains 
{N.  dnerea),  however,  has  large  vacuities.  They  are  absent  only  in 
If.  occidentalis  and  its  •varieties.  Hence  this  charactei  is  not  corre- 
lated with  the  condition  of  the  tail.  There  is,  furthermore,  much 
variation  in  the  size  of  the  vacuities  in  the  scaly-tailed  species,  those 
of  N.  jUyridfkna  and  varieties  being  very  small. 

A  Neotoma  from  Fort  Liard,  British  America,  has  the  skull  similar 
to  N.  occidentalis^  and  Bichardson's  N.  drummondi  is  perhaps  a  variety 
of  this  species,  with  no  close  relationship  to  N.  cinerea  of  the  Bocky 
Mountains  of  the  Umted  States. 


*  Proc.  Biol.  Soc.  Washington,  viii,  p.  112,  1893. 
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DESCRIPTIONS  OF  TWENTY-TWO  NEW  SPECIES  OF  BIRDS 
PROM  THE  GALAPAGOS  ISLANDS. 


By  Robert  Ridgway, 

Curator  of  the  Department  of  Birds, 


The  tesby  large  and  valuable  collection  of  Galapagos  birds  made  by 
Dr.  G.  Baur  and  Mr.  0.  F.  Adams,  in  1891,  was  referred  to  me  for  deter- 
mination of  the  species  soon  after  the  return  of  those  gentlemen  from 
their  highly  successful  exploration  of  that  remarkable  island  group, 
but  various  circumstances  have  prevented  an  earlier  publication  of  the 
results  of  my  study  of  the  collection.  Many  of  the  specimens  having 
been  obtained  on  islands  never  before  visited  by  a  collector,  it  is  to  be 
expect>ed  that  novelties  would  be  found  among  the  rich  material  which 
it  has  been  my  privilege  to  study.  One  box  containing  more  than  one 
hundred  specimens  of  small  birds  collected  on  Charles,  Hood,  Barring- 
ton,  and  South  Albemarle  islands  was  unfortanately  stolen  at  Guaya- 
quil. Had  these  sx)ecimens  been  received,  there  can  be  no  doubt  that 
the  number  of  new  forms  to  be  here  characterized  would  be  still  gi'eater. 

Perhaps  the  most  interesting  result  of  Messrs.  Baur  and  Adams' 
explorations  is  the  discovery  of  species  which  absolutely  bridge  the 
previously  existing  gap  between  the  socalled  genera  Oeospiza  and  Coe- 
tomisy  thus  necessitating  the  suppression  of  one  of  these  names  (the 
latter,  according  to  the  rule  of  priority).  This  matter  will  be  fully  dis- 
cussed and  illastrated  in  a  much  more  detailed  paper  which  will  be 
published  as  soon  as  practicable. 

1.  NESOMIMUS  BAURI,  new  species. 

Specific  characters. — Similar  to  N.  personattLSj  Ridgway  •  of  Abingdon 
Island,  but  much  lighter  colored  above.  Dimensions  averaging  less, 
and  flanks  more  narrowly  streaked  with  dusky;  wing,  4.30-4.45;  tail, 
3.95-4.30;  exposed  culmen,  0.95-1;  bill  from  rictus,  1.25-1.27;  tarsus, 
1.25-1.35;  middle  toe,  0.78-0.85. 

Haintal. — Tower  Island  (type  in  Dr.  Baur's  collection,  Sept.  2, 1891). 

*Proc.  U.  S.  Nat.  Mus.  xii,  No.  767,  p.  104,  February  5, 1890  (Abingdon  Island,  Gala- 
pagos). 

Proceedings  of  the  U.  S.  National  Museum.  Vol.  XVII,  No.  1007. 
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In  coloration  of  the  upper  parts  this  form  resembles  N.  melanotis 
much  more  than  N'.  personatus;  otherwise,  however,  it  is  easily 
distinguished,  the  bill  being  much  larger  (sometimes  quite  as  large  as  in 
smallerbilled  examples  atN.  personatus)^  the  light-colored  tips  to  middle 
wing-coverts  much  wider,  white  terminal  spots  of  rectrices  smaller  and 
differently  shaped,  and  dusky  streaks  much  narrower. 

Three  specimens  are  in  Dr.  Baur's  collection. 

2.  NESOMIMUS  BINDLOEI,  new  species. 

Specific  characters. — Similar  to  N.  haiiri,  Bidgway,  but  smaller  and 
with  proportionally  longer  tarsus;  ear-coverts  solidly  black,  tips  to 
lesser  wing-coverts  paler  (usually  nearly  white  on  posterior  row),  and 
white  on  rectrices  more  extended.  Wing  3.85-4.20;  tail,  3.60-390; 
exposed  culmen,  0.83-0.91 ;  bill  from  rictus,  1.15-1.20;  tarsus,  1.32-1.39; 
middle  toe,  0.75-0.81. 

Habitat. — Bindloe  Island  (type  in  Dr.  Baur's  collection). 

Five  specimens,  all  separable  from  N,  hauri  by  the  above-mentioned 
characters. 

3.  NESOMIMUS  ADAMSI,  new  species. 

Specific  characters. — Similar  to  N.  macdpnaldi^  Bidgway,*  in  color,  but 
very  much  smaller,  and  differing  in  some  respects  as  to  coloration. 

Habitat. — Chatham  Island.  (T^pe  in  Dr.  Baur's  collection ;  S  ad,, 
Chatham  Island.  June  13, 1891.) 

This  very  distinct  species,  while  about  the  size  of  N.  melanotiSj  clearly 
belongs  to  the  same  group  as  N,  ma>cdanaldi^  having  the  same  brownish 
gray  band  across  the  chest  and  broken  belt  of  dusky  spots  across  the 
lower  breast.  The  ear  coverts  are  more  extensively  and  solidly  black 
than  in  that  species,  nearly  as  much  so  as  in  N.  melanotis^  which  perhaps 
has  caused  it  to  be  referred  to  that  species.  The  white  tips  to  the 
outer  rectrices  are  much  more  extensive  and  more  abruptly  defined 
than  in  N.  maodonaldi,  being  very  much  as  in  N.  melanotis. 

Compared  with  16  specimens  of  If.  melanotis  from  James  Island,  the 
11  adults  of  the  present  species  from  Chatham  Island  differ  in  the 
much  lighter  color  of  the  pileum,  the  ground  color  of  which  is  brownish 
gray  relieved  by  mesial  streaks  of  blackish,  which  never,  at  any  sea- 
son, equal  the  gray  in  extent;  the  feathers  of  the  dorsal  region  are 
much  more  broadly  edged  with  gray,  and  the  lower  parts  are  markedly 
different,  as  described  above. 

4.  CERTHIDEA  SALVINI,  new  species. 

Specific  characters. — Similar  to  C.  olivacea^  Gould,  but  much  yellower 
below,  the  upper  parts  more  decidedly  and  uniformly  olivaceous,  under 
parts  much  more  yellowish,  and  the  bill  larger;  adult  male  with  throaty 
etc.,  ochraceous-buflf  instead  of  tawny. 


•Proc.  U.  8.  Nat.  Mus.  xii,  No.  767,  p.  103  February  5, 1890  (Hood  Island,  Galapa- 
gos). 
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Habitat, — Indefatigable  Island,  Galapagos  Archipelago. 

Adult  male  (Type,  No.  438,  coll.  Dr.  G.  Baur,  Indefatigable  Island, 
August  6, 1891). — Above  brownish  olive  (decidedly  browner  than  0. 
oliva€€a)j  the  pileum  and  hind-neck  quite  uniform  with  the  back,  etc., 
but  the  rump  and  upper  tail-coverts  brighter,  more  tinged  with  tawny- 
olive;  wings  and  tail  dusky,  the  feathers  edged  broadly  with  the  color 
of  the  back,  inclining  on  greater  wing-coverts  to  wood-brown.  Supra- 
loral  streak,  orbits,  chin,  and  throat,  soft  ochraceous-buff,  the  latter 
slightly  mottled  with  buffy  whitish;  rest  of  under  parts  pale  buff- 
yellow,  deepening  on  sides  and  flanks  into  a  more  brownish  tint. 
Upper  mandible,  dark  brown;  lower,  brownish  white;  '*iris,  dark 
brown;''  legs,  dark  horn-brown;  feet,  dusky;  length  (skin),  3.60;  wing, 
2.10;  tail,  1.38;  exposed  culmen,  0.40 ;  tarsus,  0.81;  middle  toe,  0.48. 

Females  and  immature  males  are  much  more  olivaceous  above  than 
those  of  C.  oliva4>€a,  and  the  under  parts  are  conspicuously  more  yellow- 
ish. 

All  of  the  seven  examples,  two  of  which  are  in  the  National  Museum 
collection,  have  the  under  mandible  pale  brown  or  whitish. 

5.  CERTHIDEA  BIFASCIATA,  new  species. 

Specific  characters.— M.ost  like  C.  cinerascens^  Ridgway,*  of  Hood 
Island,  but  still  whiter  (entirely  almost  pure  white)  beneath,  and  wing 
with  two  broad,  whitish  bands  across  tips  of  greater  and  middle  coverts. 

Habitat. — Barriugton  Island,  Galapagos. 

Adult  (type,  No.  593,  coll.  Dr.  G.  Baur,  Barrington  Island,  July  9^ 
1891). — Above  brownish  gray,  becoming  very  much  paler  on  the  rump; 
wings  and  tail  dusky,  the  feathers  broadly  edged  with  grayish  brown; 
middle  wing-coverts  broadly  tipped  with  pale,  dull  buffy,  and  greater 
coverts  with  dull  white,  producing  two  conspicuous  bands  across  the 
wing.  Lores;  orbits,  cheeks,  and  entire  under  parts  uniform  dull  white. 
Upp«r  mandible  dark  brown,  edged  with  whitish;  under  mandible 
whitish;  legs  and  feet  brownish  black.  Length  (skin),  3.40;  wing,  2; 
taily  1.40;  exposed  culmen,  0.40;  tarsus,  0.78;  middle  toe,  0.48. 

Three  specimens  from  Barrington  Island  agree  in  the  above  char- 
acters. 

6.  CERTHIDEA  MENTALIS,  new  species. 

Spedjic  chara^iters. — Similar  to  0.  fusca^  Sclater  and  Salvin,  of  Abing- 
don Island,  but  rather  smaller,  color  darker  and  less  olivaceous,  the 
under  parts  dull  light  olive-grayish,  becoming  pale  bufiy  on  chin  and 
under  wing-coverts. 

Habitat — ^Tower  Island,  Galapagos. 

Adult  (type.  No.  694,  coll.  Dr.  G.  Baur,  Tower  Island,  Sept.  2, 1891).— 
Above  uniform  deep  grayish  olive;  chin,  throat,  and  under  wing-coverts 
pale  buff,  deepest  on  chin,  that  of  throat  changing  gradually  on  chest 


•Proc.  U.  S.  Nat.  Mus.,  xii,  No.  767,  p.  105,  Feb.  4,  1890. 
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to  buffy  gray,  which  covers  whole  chest,  upper  breast,  sides,  and  flauks; 
belly  dull  whitish;  under  tail-coverts  buffy  white.  An  indistinct 
whitish  supraloral  streak.  Wing,  2.05;  tail,  1.58;  exposed  culmen,  0.40; 
tarsus,  0.80. 

There  are  five  specimens  in  Dr.  Baur's  collection,  one  of  which  has 
the  under  mandible  apparently  black,  one  dark  brown,  the  other  three 
brownish  white. 

7.  CERTHIDEA.  ALBEMARLEI,  new  species. 

8;peoific  characters. — Similar  to  C  oliva^cea,  Gould,  of  James  and  Jervia 
islands,  but  under  parts  nearly  clear  pale  buff,  and  tips  of  middle  and 
greater  wing-coverts  deeper  rusty. 

Habitat. — Albemarle  Island,  Galapagos. 

Adultf  (tyi)e.  No.  595,  coll.  Dr.  G.  Baur,  Albemarle  Island,  July  21, 
1891).— Above  uniform  dull  grayish  brown,  slightly  tinged  with  olive; 
wings  and  tail  dusky,  the  feathers  broadly  edged  with  the  color  of  the 
back;  middle  and  greater  wing-coverts  rather  broadly  tipped  with 
cinnamon ;  under  parts  cream-buff,  paler  on  belly,  more  brownish  on 
sides  and  flanks.  Upper  mandible  light  brown,  darker  on  culmen; 
lower  mandible  brownish  white;  tarsi  pale  horn-color,  toes  somewhat 
darker.    Wing,  2.05;  tail,  1.45;  exposed  culmen,  0.40;  tarsus,  0.83. 

Another  specimen  fipom  Gowly  Bay,  East  Albemarle  (August  10),  is 
quite  like  the  one  described  above. 

8.  CERTHIDEA  LUTEOLA,  new  species. 

Specific  characters. — ^Most  like  (7.  oliva^ceaj  Gould,  of  James  and  Jervis 
islands,  but  much  brighter  olivaceous  above  and  (except  in  very 
abraded  plumage)  distinctly  buff-yellowish  beneath. 

Habitat. — Chatham  Island,  Galapagos. 

Adult  male  (type  No.  56,  coll.  Dr.  G.  Baur,  Chatham  island,  June 
17,1891). — Above  uniform  bright  olive  or  buffy-olive;  wings  and  tail 
dusky,  feathers  broadly  edged  with  the  color  of  the  back,  the  tips  of  the 
middle  and  greater  wing-coverts  (rather  broadly)  pale  olive-buff,  pro- 
ducing two  indistinct  bands  across  the  wing.  Superciliary  streak 
extending  from  nostrils  to  above  posterior  angle  of  eye,  eyelids,  and 
entire  under  parts  light  buff-yellowish,  deepest  on  throat,  elsewhere 
tinged  with  olive,  especially  on  sides  and  flanks;  under  wing-coverts 
and  under  tail-coverts,  pale  yellowish  buff.  Bill  wholly  deep  black; 
''iris  brown";  legs  and  feet  dark  brown.  Wing,  2.13;  tail,  1.52; 
exposed  culmen,  0.40;  tarsus,  0.82;  middle  toe,  0.45. 

There  are  seven  specimens  of  this  very  distinct  form  in  Dr.  Baur's 
collection,  and  six  in  the  National  Museum  collection.  None  of  the 
latter  are  in  perfect  plumage,  however,  and  I  have  accordingly  been 
obliged  to  select  one  of  Dr.  Baur's  sj)ecimens  as  the  type. 

Two  of  Dr.  Baur's  specimens  (both  adult  males,  obtained  June  17  and 
18,  while  'Mn  full  song")  and  one  of  the  National  Museum  specimens 
(obtained  March  30,  and  in  greatly  worn  plumage)  have  the  bill  entirely 
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deep  black.  AH  the  rest  have  the  under  mandible  pale  brownish,  the 
upper,  deep  brown  or  dusky.  Among  the  latter  are  apparently  adult 
birds  of  both  sexes,  obtained  April  5,  and  June  16-18;  but  they  may 
be  young  birds  which  have  just  assumed  the  adult  plumage. 

GEOSPIZA  A8SIMILIS  (Goaldf). 

Indefatigable  Island  (7  specimens)  ^  Albemarle  (H)  ;*  Cowly  Bay,  East 
Albemarle  (It);*  Jervis  (6). 

Without  a  specimen  of  true  G.  a^similis,  from  Bindloe  Island,  for 
comparison,  I  am  not  sure  as  to  the  correctness  of  this  identification. 
Whether  O.  cusimilis  or  not,  however,  it  certainly  can  not  be  referred 
either  to  O.  scandens  or  O.  abingdanij  being  much  larger-billed  than  the 
former  and  smaller-billed  than  the  latter;  in  fact,  it  is  about  interme- 
diate between  the  two,  without,  however,  grading  into  either,  so  far  as 
is  indicated  by  a  series  of  thii*ty-two  specimens.t 

It  may  be  remarked  that  the  color  of  the  bill  is  the  same  in  the  three 
forms,  when  specimens  of  corresponding  sex,  age,  and  season  are  com- 
pared. Thus,  although  the  adult  male  of  (7.  scandens  is  described  as 
having  the  bill  varied  with  yellow,  all  of  the  six  adult  males  in  Dr. 
Baur's  collection  from  James  Island  (the  type  locality)  have  the  bill 
wholly  black,  as  do  also  two  males  in  striped  plumage  and  an  adult 
female.    The  plumage  appears  to  be  quite  the  same  in  the  three  forms. 

Should  this  form  prove  to  be  different  from  0.  assimilisjl  propose  for 
it  the  name  Q.  intermedia  (type  No.  115916,  U.  S.  N.  M.,  Oharles  Island, 
April  8;  0.  H.  Townsend). 

9.  GEOSPIZA  BARRINGTONI,  new  species. 

Specific  characters. — Similar  to  O.  abingdoni^  Salvin,  but  bill  much 
stouter, with  tip  less  compressed  and  less  acute.  Wing,  2.70-2.80;  tail, 
1.5a-1.62;  culmen,  0.79-0.80;  tarsus,  0.90;  middle  toe,  0.70. 

Habitat — Barrington  Island.  (Type,  !No.  696,  in  Dr.  Baur's  collec- 
tion, obtained  July  9, 1891.) 

Dr.  Baur's  collection  contains  three  specimens  of  this  form,  two  adult 
males  and  a  specimen  in  the  streaked  plumage. 

10.  GEOSPIZA  PROPINQUA,  new  species. 

Specific  characters. — Very  similar  to  G.  coniro«<m,  Ridgway,t  of  Hood 
Island,  but  bill  still  narrower,  with  the  under  mandible  no  broader 
than  the  upper;  wing  slightly  shorter. 

Measurements  of  type  (No.  697,  coll.  Dr.  G.  Baur,  Sept.  2, 1891). — Wing, 


*  The  specimens  from  Albemarle  and  Cowly  Bay,  East  Albemarle,  being  young 
birds,  are  very  doubtfully  placed  here. 

IThe  National  Museum  collection  contains  the  following  specimens  of  this  form: 
Charles  Island  (10  specimens);  Indefatigable  (6);  Chatham  (If)— the  last  doubt- 
fully referred  here. 

t  Proc.  U.  S.  Nat.  Mus.  xii.  No.  767,  ]>.  106,  Feb.  5, 1890  (Hood  Island,  Galapagos). 
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3.10;  tail,  1.90;  culmeu,  0.85;  width  of  lower  mandible  at  angle,  0.23; 
of  upper  at  notch,  0.23;  tarsus,  0.95;  middle  toe,  0.68.* 
Habitat. — Tower  Island,  Galapagos. 

11.  GEOSPIZA  BAURI,  new  species. 

Specific  characters. — Similar  to  O.  mediae  Ridgway.,  t  of  Hood  Island, 
but  slightly  larger,  with  bill  much  higher  at  base.  Wing,  3.20;  tail, 
2;  culmen,  0.80;  depth  of  bill  at  base,  0.68;  tarsus,  0.93. 

Habitat. — James  Island,  Galapagos.  (Type,  No.  562,  3  ad.,  coll.  Dr. 
G.  Baur,  James  Island,  August  7,  1891.) 

One  adult  male,  an  immature  male,  and  an  immature  female  are  in 
Dr.  Baur's  collection. 

This  form  approaches  0.  strentta  in  the  size  and  form  of  the  beak, 
but  the  gap  between  them  is  very  considerable.  The  bill  ie  also  pro- 
I)ortionally  much  more  compressed  than  in  G.  strenua. 

12.  GEOSPIZA  ALBEMARLEI,  new  species. 

I^ecific  chara^ctera. — Intermediate  between  O.  media,  of  Hood  Island, 
and  Q.  dubia,  Gould,  of  Chatham. 

Habitat. — Albemarle  Island,  Galapagos. 

Measurements  of  type. — (No.  115977,  U.S.N.M.,  immature  S  ,  Tagus 
Cove,  Albemarle  Island,  April  10,  C.  H.  Townsend).  Length  (skin),  5; 
wing,  2.80;  tail,  1.86;  culmen,  0.70;  gonys,  0.36;  width  of  lower  man- 
dible at  base,  0.41;  depth  of  bill  at  base,  0.62;  tarsus,  0.85;  middle  toe, 
0.60. 

The  plumage  of  the  type  specimen  is  about  half-way  between  that  of 
the  young  male  and  the  x)erfectly  adult  bird,  the  head  and  neck  being 
nearly  uniform  dull  blackish,  the  feathers  of  the  dorsal  region  black, 
broadly  margined  with  olive,  the  under  parts  (except  throat)  dull  buffy 
whitish  (marked  with  buffy  olive  laterally) ;  the  entire  breast  and  fore 
part  of  sides  heavily  spotted  (longitudinally)  with  blackish. 

An  adult  female  (No.  115978,  U.S.N.M.,  same  locality,  etc.),  is 
exactly  like  the  immature  male  in  coloration;  its  measurement  being 
as  follows:  Length  (skin)^  5;  wing,  2.82;  tail,  1.70;  culmen,  0.76; 
gonys,  0.40;  width  of  under  mandible  at  base,  0.42;  depth  of  bill  at 
base,  0.66;  tarsus,  0.90;  middle  toe,  0.66. 

Another  female  (No.  115975,  U.S.N.M.,  same  locality,  etc.),  evi- 
dently not  a  very  young  bird,  since  its  bill,  like  that  of  the  two  above-men- 
tioned specimens,  is  very  hard  and  chiefly  black  in  color,  has  the  top  of 
the  head  grayish  olive,  broadly  streaked  with  dusky,  the  cheeks,  chin, 
throat,  etc.,  very  pale  grayish  buffy,  obsoletely  streaked  with  darker, 


*'  The  extreme  measurements  of  a  series  of  5  adult  males  are  as  follows :  Wing, 
2.95-3.15;  tail,  1.85-1.95;  culmen,  0.82-0.90;  width  of  under  mandible  at  angle, 
0.23-0.26;  of  upper  at  notch,  0.22-0.26;  tarsus^  0.90-0.95;  middle  toe,  0.68-0.75. 

fProc.U.S.Nat.Mu8.,xn.No.  767,  p.  107,  Feb.  4, 1890. 
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and  the  breast  rather  indistinctly  marked  with  dusky.  Length  (skin), 
4.70;  wing,  2.78;  tail,  1.70;  culmen,  0.70;  gonys,  0.38;  width  of  under 
mandible  at  base,  0.40:  depth  of  bill  at  base,  0.52;  tarsus,  0.90;  middle 
toe,  0.62. 

13.  GEOSPIZA.  FRATERCULA,  new  species. 

Specific  characters. — Similar  to  G.fortiSj  Gould,  of  Charles  Island,  but 
smaller,  the  bill  narrower  and  with  culmen  more  convex.  Adult  males : 
Wing,  2.50-2.65;  tail,  1.60-1.65;  culmen,  0.65-0.67;  depth  of  biU  at 
base,  0.43-0.49;  tarsus,  0.78-0.80. 

flaWtat— Abingdon  Island,  Galapagos.  (Type,  No.  116110,  U.S.N.M., 
Abingdon  Island,  April  16;  G.H.  Townsend. 

Five  adult  males  in  the  National  Museum  collection  from  Abingdon 
Island  agree  in  the  above  character,  by  which  they  may  readily  be  dis- 
tinguished from  Q.  fortis,  of  Charles  Island.  There  are  four  young 
birds  in  the  collection,  but  no  adult  females.  Mr.  Salvin  says  that 
"the  females  from  Abingdon  Island  are  darker  than  those  from  the 
other  two  islands"  (Indefatigable  and  Bindloe). 

14.  GEOSPIZA  DEBILIROSTRIS,  new  species. 

Specific  ekara^ters, — Similar  to  G.fortis,  Gould,  in  size,  but  feet  lai^er 
and  stouter,  and  bill  conspicuously  smaller.  Wing,  2.93;  tail,  1.75; 
culmen,  0.60;  depth  of  bill  at  base,  0.35;  tarsus,  0.95;  middle  toe,  0.67. 

Habitat.-^ J simes  Island,  Galapagos.  (Type,  No.  116003,  U.S.N.M., 
S  ad.,  James  Island,  April  11 ;  C.  H.  Townsend.) 

Of  this  very  distinct  species  I  have  seen  but  one  specimen.  The 
plumage  is  '^  solid''  black,  varied  by  a  slight  admixture  of  buffy  whitish 
on  the  middle  of  the  abdomen,  and  broad  terminal  margins  of  the  same 
to  the  longer  under  tail-coverts,  becoming  tinged  with  bright  rusty  ante- 
riorly.   The  bill  is  wholly  deep  black,  the  legs  and  feet  brownish  black. 

The  bill  is  shaped  exactly  as  in  0.  ftiliginosa.  but  is  slightly  larger. 

15.  GEOSPIZA  ACUTIROSTRIS,  new  species. 

Specific  characters. — Similar  to  G.parvula^  Gould,  but  bill  longer,  with 
Btraighter  outlines,  and  extremely  acute  at  tip. 

Measurements  of  type. — Wing,  2.45;  tail,  1.58;  culmen,  0.55;  depth  of 
bill  at  base,  0.30;  tarsus,  0.75;  middle  toe,  0.53. 

Habitat. — Tower  Island,  Galapagos.    (Type  in  Dr.  Baur's  collection.) 

The  form  of  the  bill  in  this  species  is  conspicuously  unlike  that  of 
any  other,  being  almost  exactly  that  of  Oarduelis. 

There  are  7  specimens  in  Dr.  Baur's  collection,  4  of  which  are  in  the 
black  plumage. 

16.  CAMARHYNCHUS  ROSTRATUS,  new  species. 

Specific  characters. — Similar  to  C.  habeli,  Sclater  and  Salvin,  of 
Abingdon  Island,  but  larger,  with  the  bill  much  deeper  and  broader 
with  much  more  strongly  arched  culmen. 
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Habitat — James  Island,  Galapagos;  Indefatigable  Island  (?). 

Adult  male  (type,  No.  116006,  U.S.N.M.,  James  Island,  April  11; 
C.  H.  Townsend). — Head,  neck,  and  chest  dull  black,  passing  into 
dusky  sooty  brown  on  forehead;  rest  of  upper  parts  dull  grajdsh  olive, 
much  lighter  on  rump  and  upper  tail-coverts;  lower  parts  from  breast 
backward  dull  white,  tinged  with  buff  posteriorly,  especially  on  under 
tail-coverts;  breast,  particularly  on  sides,  indistinctly  but  rather 
broadly  streaked  with  dusky.  Bill  black,  brownish  on  gonys;  tarsi 
deep  horn-brown;  toes  dusky.  Length  (skin),  5.30;  wing,  3;  tail,  1.80; 
culmen,  0.62,  very  strongly  arched;  depth  of  bill  at  base,  0.48,  from 
base  of  culmen  to  angle  of  gonys,  0.50;  width  of  under  mandible  at 
base,  0.37;  tarsus,  1;  middle  toe,  0.70. 

Immature  male  (No.  116039,  U.S.N.M.,  Indefatigable  Island,  April 
12;  C.  H.  Townsend). — Above  light  grayish  olive,  the  top  of  the  head 
rather  grayer,  broadly  but  rather  indistinctly  streaked  with  dusky,  the 
feathers  of  the  back  still  more  broadly  but  much  less  distinctly  darker 
medially.  Supralora]  region,  malar  and  suborbital  regions  and  entire 
under  parts  dull  grayish  white,  faintly  tinged  with  yellowish  buff^ 
especially  on  chest  and  breast;  the  former  and  sides  of  the  latter 
broadly  but  very  indistinctly  streaked  with  grayish  dusky.  Bill  dusky 
horn-color,  light  brown  on  edge  of  upper  and  terminal  two-thirds  of 
under  mandible;  tarsi  and  toes  brownish  black.  Length  (skin),  5.30; 
wing,  2.90;  tail,  180;  culmen,  0.60,  very  sti'ongly  arched;  depth  of  bill 
at  base,  0.45;  from  base  of  culmen  to  angle  of  gonys,  0.47 ;  tarsus,  0.90; 
middle  toe,  0.62. 

This  bird,  although  from  James  Island,  can  not  be  the  same  as  O. 
psitta^ulus,  for,  although  I  have  not  been  able  to  compare  it  with  an 
adult  male  of  the  latter,  the  dimensions  are  much  too  great  and  the 
form  of  the  bill  far  too  different. 

17.  CAMARHYNCHUS  PRODUCTUS,  new  species. 

Specific  characters. — Similar  to  C,  pauper ^  Ridgway,  of  Charles  Island, 
but  bill  longer,  with  culmen  more  arched,  and  gonys  less  convex,  the 
sides  of  the  under  mandible  with  several  oblique  ridges;  wing  and  tail 
decidedly  and  tarsus  slightly  longer.  Wing,  2.90;  tail,  1.80;  culmen, 
0.70,  exposed  portion,  0.55;  depth  of  bill  at  nostril,  0.32;  tarsus,  0.90; 
middle  toe,  0.60. 

Habitat — Albemarle  Island,  Galapagos.  (Type,  No.  404,  S  ,  coll.  Dr. 
G.  Baur,  Albemarle  Island,  July  31, 1891.) 

The  form  of  the  bill  in  this  species  is  so  exactly  intermediate  between 
that  of  the  thin-billed  Camarhynchi  and  the  Cactorni  of  the  0.  paUida 
group  that  it  may  almost  be  as  well  placed  iv  one  "  genus  "  as  the 
other! 

18.  CAMARHYNCHUS  SALVINI,  new  species. 

Specific  charaoters.-^Most  like  C.  prosthemelaSj  Sclater  and  Salvin,  but 
adult  male  without  black  on  head,  neck,  or  chest,  the  latter,  together 
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with  sides  and  flanks,  being  broadly  streaked  with  dasky.  Immature 
birds,  of  both  sexes  (and  adult  females  f),  much  more  yellowish  beneath 
(usually  strongly  buff-yellow),  always  distinctly  streaked  with  dusky 
on  chest,  sides,  and  flanks. 

JJaWtot— Chatham  Island,  Galapagos.  (Type,  ^o.  125977,  U.S.KM., 
Chatham  Island,  March  30,  1891;  C.  H.  Townsend.) 

In  addition  to  the  11  specimens  in  the  I^ational  Museum  collection, 
collected  by  Mr.  C.  H.  Townsend,  naturalist  of  the  U.  S.  Fish  Commis- 
mission  steamer  Albatross^  Dr.  Baur's  collection  contains  7  examples 
of  this  very  distinct  species  from  the  same  island. 

19.  CAMARHYNCHUS  AFFINIS,  new  species. 

Specific  characters. — Similar  to  C.  psitta^culus^  Gould,  from  James  and 
Jervis  islands,  but  smaller  and  with  the  chest  rather  broadly  and  dis- 
tinctly streaked  with  dusky. 

Habitat. — Albemarle  Island,  Galapagos. 

Adult  f  (type.  No.  598,  Dr.  Baur's  collection,  Cowly  Bay,  on  mount- 
ains, August  10, 1891). — ^Above  light  brownish  olive,  lighter  on  rump, 
rather  grayer  on  top  of  head,  where  indistinctly  streaked  with  dusky; 
superciliary  stripe  (passing  to  a  little  behind  eye),  malar  region,  and 
under  parts  light  grayish  bufi',  tinged  with  brownish  on  sides  (almost 
Isabella-color  on  flanks),  and  nearly  white  on  abdomen,  the  chest  and 
sides  of  breast  broadly  and  rather  distinctly  streaked  with  dusky. 
Bill  light  brown,  paler  and  yellower  on  under  mandible;  legs  and  feet 
dusky  horn-color.  Length  (skin),  4.15;  wing,  2.75;  tail,  1.70;  culmen, 
0.55;  depth  of  bill  at  base,  0.40;  width  of  under  mandible  at  base,  0.35; 
tarsus,  0.90;  middle  toe,  0.55. 

Two  other  specimens  in  Dr.  Baur's  collection  measure  as  follows: 
Wing,  2.50-2.60;  tail,  1.50-1.70;  culmen,  0.50-0.55;  depth  of  bill  at 
base,  0.40;  width  of  under  mandible  at  base,  0.30;  tarsus,  0.82-0.85. 

20.  PYROCEPHALUS  CAROLENSIS,  new  species. 

Specific  characters. — Similar  to  P.  nanm^  Gould  (from  James  Island), 
but  female  deep  buff  beneath,  instead  of  clear,  light  Naples  yellow, 
and  upper  parts  browner. 

Habitat. — Charles  Island,  Galapagos. 

Adult  male  (No.  115926,  U.S.N.M.,  Charles  Island,  April  8;  C. 
H.  Townsend). — Lores,  ear-coverts,  occiput,  hind  neck,  and  remain- 
ing upper  parts  uniform  blackish  brown,*  becoming  lighter,  more  gray- 
ish, brown  on  lower  rump,  upper  tail-coverts,  and  tips  of  wing-coverts, 
the  edges  of  the  secondaries  still  paler,  and  tips  of  secondaries,  inner 
primaries  and  tail-feathers  pale  grayish  brown,  passing  on  terminal 
margins  into  brownish  white;  outermost  tail-feathers  pale  grayish 
brown,  its  outer  web  slightly  paler  and  faintly  tinged  with  pink. 
Entire  pileum  glossy  dark  vermilion;  lower  parts  scarlet- vermilion. 


^A  little  darker  and  warmer  thau  ''clove-brown.'' 
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paleac  posteriorly  (flesh-color  on  under  tail- coverts),  deepest  on  brea^^t, 
and  on  throat  somewhat  broken  by  exposure  of  white  bases  of  the 
feathers;  under  wing-coverts  and  axiUara  flesh-color,  the  former  mixed 
with  dusky.  Bill  black,  under  mandible  somewhat  brownish  basally; 
legs  and  feet  black.  Length  (skin),  4.85;  wing,  2.50;  tai^2;  exposed 
culmen,  0.42;  tarsus,  0.72;  middle  toe,  0.40. 

Immature  male  (No.  115927,  U.S.N.M.,  Charles  Island,  April  8;  C.  H» 
Townsend). — ^Above  dusky  brown*  (very  much  paler  than  in  adult), 
paler  and  grayer  on  rump  and  upper  tail-coverts,  many  of  the  feathers 
of  lower  back  and  scapulars  showing  very  indistinct  and  narrow  paler 
tips;  wings  and  tail  as  in  the  adult,  but  the  former  rather  paler;  fore- 
head and  fore  part  of  crown  whitish,  tinged  with  flesh-pink  (especially 
near  nostrils),  each  feather  marked  with  a  rather  broad  mesial  streak 
of  dusky  brown,  the  hinder  part  of  crown  nearly  uniform  dusky, 
but  the  feathers  light  vermilion  or  flesh-red  beneath  the  surface. 
Lores  and  orbits  dusky,  the  ear-coverts  paler  and  faintly  tinged  with 
flesh-pink;  chin,  throat,  and  malar  region  white,  very  faintly  tinged 
with  flesh-pink,  especially  on  chin;  rest  of  under  parts  flesh-color, 
deepest  on  flanks,  paler  on  chest  and  breast,  where  narrowly  streaked 
with  dusky.  Bill  and  feet  as  in  adult.  Length  (skin),  5;  wing,  2.60; 
tail,  2.03;  exposed  culmen,  0.45;  tarsus,  0.71. 

Adult  female  (No.  115928,  U.S.N.M.,  same  date,  etc.). — Above  gray- 
ish olive,  becoming  gradually  paler  and  more  grayish  (nearly  "  hair 
brown'')  on  rump  and  upper  tail-coverts;  crown  somewhat  streaked 
with  paler;  forehead,  superciliary  region,  and  malar  region,  whitish, 
tinged  with  buflfy  yellowish.  Chin  and  throat  bufly  white;  rest  of 
under  parts,  deep  buff- yellow,  the  chest  marked  with  a  few  very  indis- 
tinct dusky  streaks.  Bill  and  feet  as  in  the  male.  Length  (skin),  4.80; 
wing,  2.50;  tail,  2.05;  exposed  culmen,  0.48;  tarsus,  0.70;  middle  toe, 
0.40. 

An  adult  male  in  more  worn  plumage  (No.  125988,  U.S.N.M.,  Charles 
Island,  April  1;  0.  H.  Townsend)  is,  through  fading,  a  more  pro- 
nounced brown  color  above  than  the  example  described  above.  The 
two  other  adult  females  show  no  trace  of  streaks  on  the  chest. 

21.  PYROCEPHALUS  INTERCEDENS,  new  species. 

Specific  characters. — Similar  to  P.  nanus^  Gould,  (from  James  Island), 
but  female  much  brighter  yellow  beneath,  browner  above,  and  top  of 
head  more  tinged  with  yellow. 

HaUtat, — Indefatigable  Island,  Galapagos. 

Adult  male  (No.  418,  coll.  Dr.  G.  Baur,  Indefatigable  Island,  August 
6, 1891). — Similar  above  to  males  from  Charles  Island  (P.  carolemis) 
but  still  darker  (brownish  black  rather  than  blackish  brown);  beneath 
similar  on  chin,  throat,  and  chest,  but  from  breast  back  the  color  of  a 


'  Much  "warmer''  than  sepia. 
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decided  orange-red  or  flame-scarlet  hue.    Wing,  2.58 ;  tail,  2.18;  exposed 
culmen,  0.47;  tarsus,  0.75;  middle  toe,  0.38. 

Adult  female  (No.  439,  coll.  Dr.  G.  Baur,  Indefatigable  Island, 
August  6). — Color  above  quite  the  same  as  that  of  females  from 
Charles  Island,  but  top  of  head  with  a  decided  yellowish  tinge;  super- 
ciliary stripe,  extending  from  nostrils  to  posterior  angle  of  eye  (broad- 
est anteriorly),  light  buff-yellowish ;  malar  region,  chin,  and  throat  very 
pale  maize-yellow;  rest  of  under  parts  light  chrome,  or  deep  Naples- 
yellow — very  different  from  the  buff-yellow  of  Charles  Island  speci- 
mens.   Wing,  2.38;  tail,  2;  exposed  culmen,  0.40;  tarsus,  0.70. 

Immature  male  (No.  403,  same  collection,  Indefatigable  Island, 
August  7). — Very  similar  to  the  adult  female,  but  rather  darker  above; 
chin  and  throat  white,  faintly  tinged  with  maize-yellow;  rest  of  lower 
parts  rather  deeper  and  decidedly  "warmer^'  yellow  thanjn  the  adult 
female  (a  very  pale  tint  of  "  deep  chrome  "),  rather  paler  on  the  chest, 
where  marked  with  very  narrow  shaft-streaks  of  dusky.  Wing,  2.52; 
tail,  2.05;  exposed  culmen,  0.45 ;  tarsus,  0.71;  middle  toe,  0.40. 

An  immature  male  (No.  77764.  U.S.N.M.,  Indefatigable  Island, 
August  25-Oct.  16,  Dr.  A.  Habel)  is  similar  to  that  described  above, 
but  has  the  yellow  of  the  chest  equally  deep  with  that  of  more  pos 
terior  under  parts  (the  whitish  throat  being  thereby  more  abruptly 
defined)  and  the  fine  dusky  streaks  nearly  obsolete.  Wing,  2.40;  tail, 
2.02;  exposed  culmen,  0.45;  tarsus,  0.70;  middle  toe,  0.39. 

rown^(No.  116053,  U.S.N.M.,  Indefatigable  Island,  April  12;  C. 
H.  Townsend).— Above  dark  grayish  brown,  the  feathers  of  the  back, 
the  scapulars,  and  the  lesser  wing-coverts  narrowly  and  rather  indis- 
tinctly margined  with  paler;  those  of  the  rump  aud  upper  tail-coverts 
much  more  broadly  margined  with  brownish  buff',  which  constitutes 
the  prevailing  color;  top  of  head  broadly  streaked  with  dusky  on  a 
whitish  and  pale  buffy  ground,  the  forehead  chiefly  pale  buffy ;  middle 
and  greater  wing-coverts  broadly  tipped  with  pale  brownish  buffy, 
producing  two  wing-bands;  tail  feathers  also  broadly  tipped  with  pale 
dull  bufty;  remiges  rather  broadly  margined  at  tips  with  whitish. 
Supraloral  region,  malar  region,  chin,  and  throat  whitish,  tinged  with 
dull  yellowish;  rest  of  under  parts  light  Naples-yellow,  the  chest, 
sides,  and  flanks  longitudinally  flecked  with  grayish  brown. 

22.  PYROCEPHALUS  ABINGDONI,  new  species. 

Specific  c^arao/et«.— Similar  to  P.  carolemis,  Ridgway,  in  color  of 
back,  etc.,  but  red  of  under  parts  very  different — flame  scarlet  or 
orange-chrome  instead  of  vermilion.    (Female  and  young  unknown.) 

Adult  male  (type,  No.  116134,  U.S.N.M.,  Abingdon  Island,  Gala- 
pagos, April  16,  1888;  C.  H.  Townsend).— Pileum  intense  scarlet  or 
scarlet- vermilion,  paler,  more  orange-red,  on  forehead;  entire  under 
parts  orange-red  ("orange-chrome"),  the  under  tail-coverts  paler, 
inclining  to  salmon-color;  ear-coverts,  hind  neck,  back,  etc.,  clove- 
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brown  (very  nearly  same  color  as  in  P.  carolensia).  Length  (skin), 
4.95;  wing,  2.56  (!)•;  tail,  2.10  (?);  exposed  culmen,  0.48;  width  of 
bill  at  base.  0.23;  tarsus,  0.75. 

Another  adult  male  (No.  116135,  U.8.N.M.,  same  date,  etc.)  is  similar, 
but  has  the  pileum  deeper  red  (intense  vermilion)  and  the  fore  neck  and 
chest  slightly  tinged  with  vermilion.  Bxx)osed  culmen,  0.45;  width  of 
bill  at  base,  0.25;  tarsus,  0.73.  (Wing  and  tail  too  imperfect  for  meas- 
urement.) 

An  adult  male  from  Bindloe  Island,  in  Dr.  Baur's  collection,  is  simi- 
lar in  color  of  back,  etc.,  to  these  Abingdon  examples,  but  the  under 
parts  are  very  different,  the  anterior  half  being  pure  scarlet  and  the 
I)osterior  half,  very  abruptly  pale  saturn-red.  The  bill  is  also  extremely 
narrow.  Whether  the  differences  are  of  an  individual  character  or  char- 
acteristic of  the  locality  can  not  be  determined  from  only  one  specimen. 

Measurement— Length  (skin),  4.40;  wing,  2.48;  tail,  2.12;  exposed 
culmen,  0.40;  width  of  bill  at  base,  0.20;  tarsus,  0.67. 

PYROCEPHALUS  DUBIU8,  Gould. 

Pfrooephalus  duhiuSj  Gould,  Zool.  Voy.  Beagle,  Birds,  1841,  46. 
Pyrocephalus  nanus,  AUCTOUUM,  part,  not  of  Gould. 

PyrocephaluB  minimus^  Ridgway,  Ptoc.  U.  S.  Nat.  Mus.,  xii,  No.  767,  p.  113,  in  text, 
Feb.  5,  1890  (Chatham  Island,  Galapagos). 

This  very  distinct  form  was  separated  by  me,  provisionally,  from  P» 
nanus,  as  P.  minimus,  in  the  paper  above  cited,  without  being  described 
in  detail.  The  fourteen  specimens  subsequently  received  bring  out 
very  strongly  its  distinctive  characters,  and  show  it  to  be  very  different 
indeed  from  P.  n^inus  and  its  nearer  allies,  from  which,  in  any  plum- 
age, specimens  may  be  distinguished  at  a  glance.  The  different  plum- 
ages represented  in  the  series  before  me  may  be  described  as  follows: 

Specific  characters. — Decidedly  smaller  than  P.  nanus  Gould  and 
other  Galapagoan  forms;  adult  male  with  lower  parts  conspicuously 
paler  and  duller  red  than  pileum;  back,  etc.,  lighter  and  browner 
than  in  other  forms;  adult  female  with  conspicuous  superciliary  stripe 
and  under  parts  deep  ochraceous-buff,  the  throat  paler,  but  scarcely 
approaching  white. 

Habitat. — Chatham  Island,  Galapagos. 

Adult  male  (1^0. 72,  coll.  Dr.G.Baur,Chatham  Island,  June  18, 1891).— 
Entire  pileum  glossy  dark  vermilion,  exactly  as  in  other  forms;  lower 
parts  pale  scarlet,  deepest  on  breast,  much  paler  on  throat,  and  still 
more  so  on  chin,  which  inclines  to  reddish  white.  Lores,  ear- coverts, 
and  upper  parts  in  general  deep  brown  (intermediate  between  "seal" 
and  "clove"),  decidedly  lighter  and  browner  than  in  other  forms;  tips 
of  wing  coverts,  edges  of  secondaries,  and  whole  of  outer  tail-feathers 
paler,  more  grayish,  brown.  Length  (skin),  4.35;  wing,  2.23;  tail,  1.90; 
exposed  culmen  0.38;  tarsus,  0.65;  middle  toe,  0.35. 


*  The  molt  is  nearly  completed,  but  the  longest  primaries  and  rectrices  may  not 
be  fhlly  grown. 
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1^ early  adult  male  (No.  "B,"  coll.  Dr.  G.  Baiir,  Chatham  Island, 
June  16). — Much  like  the  fully  adult  male,  as  described  above,  but  red 
of  pileum  paler  and  mixed  with  many  partly  brown  feathers,  that  of 
under  parts  very  much  paler  (deep  salmon-color,  very  much  paler  on 
chin  and  throat),  and  upper  parts  decided  Ij^  lighter  warm  grayish 
brown.  Wing,  2.28;  tail,  2.05;  exposed  culmen,  0.36:  tarsus,  0.65; 
middle  toe,  0.35. 

Adult  female  (No.  63,  coll.  Dr.  G.  Baur,  Chatham  Island,  June  17). — 
Forehead  and  broatl  superciliary  stripe,  extending  from  nostrils  to 
occiput,  ochraceous-buff ;  rest  of  pileum  nearly  same  color,  but  broadly 
streaked  with  deep  hair-brown,  these  streaks  so  broad  on  hind  part  of 
crown  as  to  nearly  conceal  the  buffy  edgings.  Bar-coverts,  hind  neck, 
back,  scapulars,  and  lesser  wing-coverts  uniform  hair-brown,  the 
rump,  upper  tail-coverts,  and  broad  tips  of  greater  and  middle  wing- 
coverts  paler  and  tinged  witli  buffy;  secondaries  edged  for  terminal 
half  with  pale  buffy  grayish,  and  broadly  margined  at  tips  with  buffy 
grayish  white.  Malar  region,  cliin,  and  throat  pale  buff*,  deei)er  later- 
ally; rest  of  under  parts  deep  buff*,  becoming  rather  clearer  and 
brighter  posteriorly,  and  everywhere  devoid  of  the  least  trace  of 
streaks.  Length  (skin),  4.25;  wing,  2.21;  tail,  1.88;  exposed  culmen, 
0.38;  tarsus,  0.65;  middle  toe,  0.32. 

Immature  male  (No.  123,  coll.  Dr.  (i.  Baur,  Chatham  Island,  June 
25). — Much  like  the  adult  female,  as  described  above,  but  top  of  head 
nearly  uniform  grayish  brown,  like  back,  though  s\iowiug  indistinctly 
defined  broad  streaks  of  darker  and  lighter,  with  a  few  concealed 
bright  yellow  spots  on  center  of  crown ;  anterior  part  of  forehead  and 
superciliary  stripe,  however,  deep  butty,  as  in  the  female;  buff  of 
under  parts  deeper  and  yellower.  Length  (skin),  4.25;  wing,  2.30; 
tjiil,  1.92;    exposed  culmen,  0.39;  tarsus,  0.63;  middle  toe,  0.38. 

Tlu»  adult  male  described  is  the  brightest  colored  one  in  a  series  of 
eight,  the  remainder  being  more  or  less  paler  scarlet  beneath.  This 
conspicuous  difference  of  intensity  between  the  red  of  the  pileum  (which 
is  exactly  as  in  other  forms)  and  that  of  the  h)wer  parts  is,  next  to  the 
small  size,  the  most  striking  character  of  the  present  species. 

Two  other  females  in  Dr.  Baur's  colh^ction  differ  from  that  described 
in  having  an  appreciable  (though  in  case  of  one  very  faint)  yellow  tinge 
to  the  posterior  under  parts. 

Another  immature  male,  also  in  Dr.  Baur's  collection,  is  quite 
decidedly  yeUowish  on  the  posterior  h)wcr  parts,  the  under  tail-cov- 
erts and  malar  region  being  nearly  maize-yellow. 

There  can  be  little  doubt,  I  think,  that  Gould's  Pyrocephalus  dubius 
was  based  on  a  female  or  immature  male  of  this  form,  but  the  question 
can  be  determined  positively  only  by  examination  of  the  type,  now  in 
the  British  Museum.  The  original  descTiption  certainly  fits  the  female 
very  well,  and  the  measurements  of  the  type,  recently  made  for  me  by 

Proc.  N,  M.  94 24 


Digitized  by 


Google 


370    NEW  BIRDS  FROM  THE  GALAPAGOS  ISLANDS— RIDGWAY,     vol.xvil 


Dr.  Sclater,  indicate  a  very  small  bird^^maller,  in  fact,  than  the  smaU- 
est  in  the  series  of  sixteen  specimens  from  Chatham  Island. 

Dr.  Sclater's  measurements  are  materially  different  from  those  given 
by  Gould,  as  the  following  will  show.  For  convenience  of  comparison, 
the  fractions  of  the  latter  are  changed  from  duodecimals  to  decimals: 


Measurements  of  Pyrocephalus  dubitis. 


Authority. 

Wing. 

2.26 
2.15 
2.20 

Tail. 

Exposed 
culmen. 

Tarsus. 

0.60 
0.60 
0.62 

Specimen.                   , 

Gould 

1.77 
1.60 
1.80 

1  Tyiie  of  P.  dutnus,  Gould. 
No.  125889,  U.S.N,M. 

Sclate  r 

0.40 
0.45 

Smallest  female  from  Chat- 
ham Island. 
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DESCRIPTIONS  OF  SOME  NEW  BIRDS  FROM  ALDABRA, 
ASSUMPTION,  AND  GLORIOSA  ISLANDS,  COLLECTED 
BY  DR.  W.  L.  ABBOTT. 


By  Robert  Ridgway, 

Curator  of  the  Department  of  Birds, 


In  the  last  volume  of  these  Proceedings*  descriptions  were  published 
of  seven  new  species  of  birds  f  collected  by  Dr.  W.  L.  Abbott  on  the 
above-mentioned  islands,  an  eighth  new  form  J  having  been  later  char- 
acterized in  The  Auk.§  Other  species  in  Dr.  Abbott's  collection  were 
identilied  with  forms  already  described,  though  some  of  them  were 
doubtfully  determined,  no  specimens  of  the  birds  they  were  supposed 
to  represent  being  available  for  comparison.  Duplicates  of  some  of 
these  were  sent  to  Prof.  Alfred  Newton,  who  has  made  a  special  study 
of  the  birds  of  the  Madagascar  subregion.  Prof.  Newton  has  kindly 
informed  me  that  they  are  in  reality  new  forms,  and  has  most  generously 
sent  me  specimens  of  the  species  to  which  I  had  referred  them  in  order 
that  I  might  see  wherein  they  were  different.  I  am  thus  under  the 
necessity  of  describing  six  more  new  birds  which  have  been  bi'ought 
to  light  by  Dr.  Abbott's  careful  explorations. 

A  more  ehiborate  i)a])er  on  the  avian  fauna  of  these  interesting  islands, 
together  with  the  Seychelles,  Amirantes,  etc.,  based  primarily  on  Dr. 
Abbott's  collection,  but  rncluding  also  the  results  of  the  work  of  previ- 
ous collectors,  is  nearly  completed  and  will  in  due  time  be  published. 

1.  ZOSTEROPS  ALDABREN8IS,  new  Hpecies. 

Specific  charactevH. — Similar  to  Z.  palpehrosa  (Temminck),  but 
sut)raloral  region  (sides  of  forehead)  distinctly  orange-yellowish,  under 
I)arts  with  yellow  of  chest  extending  farther  backward  and  tinging  the 
median  line  of  the  belly;  chest  and  sides  less  tinged  with  gray  (some 
si)ecimen8  having  instead  a  faint  brownivsh  wash),  and  under  tail-coverts 


*  Proc.  U.  8.  Nat.  Mus.,  xvi,  pp.  597-600,  No.  953,  published  August  16,  1893. 
UiocincJa  madagascariensis  roHtrata,  Buchanga  aldabranaf  Foudia  aldabranay  Rou- 
getiua  aldahranus^  Ihia  abboiiif  Sula  ahhottiy  and  Turiur  saturatus, 
XRougetiua  abbotti. 
JThe  Auk,  January,  1891,  p.  71. 
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very  dififerent  in  color  from  chest  (varyin  g  from  maize-  to  chrome-yellow, 
the  throat  being  canary-yellow). 

iTaftifat— Aldabra  Island.  (Type,  No.  128702,  U.S.N.M.,  $  ad., 
Aldabra  Island,  October  3,  1892;  Dr.  W.  L.  Abbott.) 

Measurements  of  tyjpe. — Length  (before  skinning),  4.25;  wing,  2.12; 
tail,  1.62 ;  exposed  culmen,  0.3.5 ;  tarsus,  0.70 ;  middle  toe,  0.37.  "  Upper 
mandible,  black;  lower,  leaden;  feet,  leaden;  irides,  light  brown.'' 
(Abbott,  MSS.) 

2.  ZOSTEROPS  MADAGASCARIENSIS  GLORIOS^:,  new  subspecies 

Characters  of  subspecies. — Very  similar  to  true  Z,  madagaseariensis 
(Gmelin),  but  larger  (?),  upper  parts  less  vivid  olive  green,  and  under 
tail-coverts  brighter  yellow. 

Habitat— Glonos^  Island.  (Type,  No.  128706,  U.S.N.M.,  9  ad., 
Gloriosa  Island,  January  25, 1893;  Dr.  W.  L.  Abbott.) 

Measurements  of  type. —Jjength  (before  skinning),  4.50;  wing,  2.17; 
tail,  1.42;  exposed  culmen,  0.40;  tarsus,  0.65;  middle  toe,  0.38.  "Bill, 
black;  base  of  lower  mandible,  leaden ;  irides,  pale  brown ;  feet,  leaden.'^ 
(Abbott,  MSS.) 

Having  only  one  specimen  of  true  Z.  madagaseariensis  for  compari- 
son, I  am  not  quite  satisfied  of  the  projnuety  of  separating  the  (Jlori- 
osa  bird,  which  I  do  more  in  deference  to  Prof.  Newton's  views  than 
to  my  own  convictions. 

3.  CINNYRIS  ALDABRENSIS,  new  species. 

Specific  chara<iters, — Similar  to  C  sotmnanga  (Gmelin),  but  pectoral 
band  much  broader  and  bright  maroon-bay  instead  of  chestnut;  sooty 
breast-patch  much  more  extensive,  reaching,  medially,  to  middh*  of 
belly;  sides  and  flanks  light  yellowish  gray,  and  lower  belly  very  pale 
sulphur-yellow  (whole  belly  canary-yellow  in  C.  souimanga).  Female 
much  grayer  above  and  darker  below,  anteriorly,  than  that  of  C  soui- 
manga. 

Habitat.— A\ii2ihvA  Island.  (Type,  No.  128073,  U.S.N. M.,  ^  jmI., 
Aldabra  Island,  October  1, 1802;  Dr.  W.  L.  Abbott.) 

Measure^nents  of  type.— hmgtXi  (before  skinning),  4.36;  wing,  2.10; 
tail,  1.50;  exposed  culmen,  0.70;  tarsus,  0.65;  middle  toe,  0.40.  "Bill 
and  feet  black."    (Abbott,  MSS.) 

4.  CINNYR18  ABBO TTI,  now  species. 

Specific  characters. — Similar  to  G.  aUabrensis,  but  with  under  parts 
posterior  to  maroon-bay  pectoral  band  almost  entirely  sooty  black,  with 
flanks  more  or  less  extensively  light  yellowish  gray;  upper  tail-coverts 
glossy  violet-black,  tipped  with  metallic  greenish  blue.  Female  simi- 
lar to  that  of  C.  aldahrensis. 

Habitat.— Asmm^tioTL  Island.  (Type,  No.  128680,  U.S.N.M.,  S  ad., 
Assumption  Islan<l,  September  18,  1892;  Dr.  W.  L.  Abbott.) 
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Measurements  of  type. — Length  (skin),  3.90;  wing,  2.22;  tail,  1.62; 
exposed  culmen,  0.70;  tarsus,  0.67;  middle  toe,  0.40. 

5.  CENTROPUS  INSULARIS,  new  speciea. 

Specific  characters, — Quite  identical  in  nuptial  plumage  with  0.  toulou 
(Miiller) ;  in  other  plumages,  however,  very  much  paler,  the  posterior 
under  parts  barred  with  pale  brownish  buff  and  dusky,  in  nearly  equal 
quantity  (uniform  greenish  dusky  in  corresponding  plumage  of  (J. 
toulou,) 

Habitat. — ^Aldabra  and  Assumption  islands.  (Type,  No.  128715,  U. 
S.N.M.,  9  ad.,  Aldabra,  October,  1892.  "  Upper  mandible,  horny  brown ; 
lower  pale  horny;  irides,  red ;  feet,  bluish  black."    (Abbott,  Mss.) 

Measurements  vary  so,  both  in  this  form  and  in  C.  fowZoi*,  that  I  have 
been  unable  to  derive  any  satisfactory  character  from  them.  The  pres- 
ent bird  appears,  however,  to  have  almost  invariably  smaller  feet  than 
C.  toulouj  as  the  following  measurements  show: 


Measurements  of  Ceniropiis  toulou. 


Muacuinanil      ^J 
number.      1     ^^ 


A.N 

U.S.,  118599, 

A.N 

A.N , 


cfad.. 

i  i^- 

I  §    ad. 


Locality. 


Dttto.     '  Wins. 


I 


T»i..    C„.nu.n    1>;P/,}; 


1873. 


Ma<laga»car  —    . 

...do ' 

...do |...... 

...do i  1879. 


•1' 


6.55 
5.85 
6.45 
5.85 


9.60  ; 

9.50 ; 

8.70 
9.20  ! 


1.32 
1.28 

i.ao 

1.17  I 


.65 
.60 
.52 


Tarsus. 


1.65 
1.65 
1.67 
1.50 


Outer 
toe. 


1.20 
1.15 
1,17 


Measurements  of  Centropus  insularis. 


U.S.,  128717. 1  <^ad...|  Aldabra I  Nov.l8 

U.S., '.28714.    9  a<l. ..'... .do i  Sept.25 

U.S., 128716. 1  rT  ad do Oct.4  .. 

U.S.,128715.    $ad...  ....do Oct.3.. 

U.  S..  128712.   of  »d . . .    Aasumptiou  . . . .'  Sept.  18 


5.95  I 
6.70  I 
6. 

6.60  1 
5.85  I 


9.35 

1.10 

10.25 

1.30 

9.75 

1.12 

10.80 

1.20 

8.70 

1.10 

.50  , 
.60 
.55 
.80  ' 
.55, 


1.32 

1. 

1.50 

1.13 

1.43  1 

1. 05 

1.50  1 

1.1  J 

1.45  1 

'  03 

H.  CAPRIMULGU8  ALDABRENSIS,  new  species. 

Specific  characters, — Similar  to  C.  niadagascariomSj  Grandidier,  but 
averaging  larger;  scapulars  marked  with  grayish  white  instead  of  buflf; 
foreneck  without  collar  of  buffy  spots,  and  white  of  tail  more  extensive 
(that  on  lateral  feathers  extending  1.70  inches  from  tip  in  adult  male). 

HaMtat^AldBbra  Island.  (Type  No.  128668,  U.  S.N.M.,  S  ad., 
Aldabra  Island,  September  29,  1892,  Dr.  W.  L.  Abbott.) 

Measurements  of  type, — Length  (before  skinning),  9.25;  wing,  6.25; 
tail,  4.35;  middle  toe,  0.65. 
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A    IlKVISION  OF  THE  FISHES  OF  THE  SUBFAMILY  SEBAS 
TINyE  OF  THE  PACIFIC  COAST  OF  AMERICA.* 


Bv  Carl  H.  Eioenmann  and  ('iiarles  H.  Beeson. 


TuE  ijriinaiy  object  of  the  present  paper  is  to  present  analytical 
keys,  synonymy,  and  bibliography  of  the  viviparous  genera  of  Pacific 
Sebastiuie.  For  the  sake  of  convenience  the  oviparous  genera  of 
Sebastinai  have  also  been  added.  The  Scorpjenidie  fall  naturally  into 
two  groups  or  subfamilies:  the  tropical  Scorpjeninje  with  twenty- four 
vertebne,  of  which  Scorpiena  is  found  in  all  tropical  seas;  and  the 
much  more  numerous  Sebastinje  inhabiting  both  of  the  teini)erato  and 
both  of  the  colder  zones,  and  which  invariably  have  an  increased  num- 
ber of  vertebne.  While  this  subfamily  has  a  wide  distribution,  the 
number  of  species  found  m  the  north  temperate  regions  of  the  Pacific 
Ocean  is  much  larger  than  tlKit  of  all  other  regions  combined. 

The  Scorpjeninie  in  the  region  covered  by  this  paper  are  all  shore 
fishes  in  the  most  restricted  sense  of  the  word.  The  Sebastiniie,  on  the 
other  hand,  arel  rarely  found  in  less  than  100  feet  of  water,  except 
while  young,  and  much  more  frequently  are  found  in  a  depth  of  600 
feet.  Some  of  the  species  live  in  more  than  twice  this  depth.  The 
horizontal  as  well  as  vertical  distribution  of  any  given  species  is  usually 
quite  limited;  but  a  single  species,  Sehastosomm  ruber j  seems  to  range 
from  San  Diego  to  Alaska,  and  only  one  species,  Sebastolobus  macrochir^ 
a  deep  sea  form,  is  found  off  the  coasts  of  both  Japan  and  the  United 
States.  The  widest  range  is  that  of  Sebantomus  capensis,  found  in 
Chilean  and  Cape  seas.  The  following  notes  by  Prof.  Eigenmann  on 
the  habitat  of  the  San  Diego  species  describe  their  vertical  range  :t 

The  members  of  tliLs  faraLIy  *  *  *  seem  to  live  at  definite  deptbH,  and  on  bot- 
tom peculiar  to  each  species  or  group  of  spocips.  This  does  not  imply  that  their 
distribution  is  narrowly  limited,  but  that  a  ^iven  species  may  or  may  not  be  found  at 
any  point  within  the  limits  of  its  liabitat,  as  the  peculiarities  of  the  bottom  at  a 


*  The  classification  adopted  by  the  authors  of  this  paper  is  biised  on  tlieir  own 
peculiar  interpretation  of  the  importance  of  certain  structural  characters.  The 
arrangement  and  nomenclature  proposed  will  not  be.  at  present  at  least,  followed  in 
the  National  Museum. — Editor. 

tProc.  Cal.  Acad.  Sci.,  2ud  ser.,  iii,  1890,  11  p. 
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given  depth  aro  fitted  for  it  or  not.  To  this  cause  is  to  be  attributed,  in  part;  the 
fact  that  so  many  northern  forms  have  but  lately  been  added  to  the  fauna  of  San 
Diego,  and  that  a  given  species  may  be  caught  for  several  days  iu  succession,  and 
then  not  appear  again  for  some  time.  As  the  diiferent  rock-cod  boats  have  found 
new  conditions,  even  within  a  few  liundrcd  yards  of  their  nsual  fishing  grounds, 
they  invariably  have  brought  novelties.  Tlius  on  one  day,  S.  proriger  \_=.  maedoudldi] , 
rufus,  €08  and  melanostomus  *  ^  •  were  all  brouglit  by  one  boat  which  had  acci- 
dentally found  new  conditions.  [All  were  new  to  science.]  »  *  ♦  S,  ruber  and 
levia  are  frequently  associated,  while  ruhrivinctHfiy  clongains,  chlorosticiuny  oonstellaiuSf 
rosaceusy  vexillaris,  chryaomelas  and  aerriceps  form  another  group. 

The  Sebastinae  are  seemingly  as  abundant  on  the  coast  of  Japan  as 
they  are  on  the  coast  of  the  tfnited  States.  Few  species  extend 
further  south  than  the  boundary  of  the  United  States  and  they  are 
entirely  absent  from  Mexico  and  other  tropical  coasts,  but  reappear 
on  the  coast  of  Chile  in  SebaMonms  oculatuSj  which  is  synonymous 
with  S.  capevsis  of  the  Cape  seas. 

We  have  examined  most  of  the  American  species,  but  none  of  the 
Japanese  forms.  We  are  fully  aware  of  the  hazardous  nature  of 
attempting  a  generic  subdivision  of  a  large  number  of  species  when  a 
good  percentage  of  the  whole  number  is  not  available  for  study,  and 
especially  when  the  absent  members  practically  all  belong  to  a  partic- 
ular region;  but  an  examination  of  the  skeletons  of  a  large  number  of 
species  warrants  us,  in  the  absence  of  other  evidence,  to  considerably 
increase  the  number  of  genera  heretofore  admitted.  The  condition  of 
the  parietals  has  been  taken  as  the  primary  character  for  generic 
division  and  the  constant  i)resence  or  absence  of  certain  cranial  spines, 
associated  with  a  number  of  minor  characters,  have  been  drawn  upon 
to  furnish  definitions  for  the  genera  heretofore  united  under  the  names 
Sebastodes^  Sebastomus^  Sebastosomus^  and  Sebastichthys. 

The  cranial  spines  used  in  generic  definitions  are  located  as  follows : 
(1)  The  preocular  is  the  continuation  of  the  upper  posterior  angle  of 
the  prefrontal  into  a  spine.  It  is  usually  i)resent.  (2)  The  supraocu- 
lar, (.'>)  the  postocular,  and  (4)  the  tympanic  are  always  near  the  outer 
border  of  the  frontal.  The  last  of  this  series  of  spines  always  over- 
arches a  mucous  pore  and  is  present  and  homologous  tliroughout  the 
group.  The  postocular,  on  the  other  hand,  is  absent  in  several  genera. 
(5)  The  coronals  are  also  on  the  frontals,  but  nearer  their  middle  and 
directly  in  front  of  the  parietal  ridges.  They  are  developed  in  but  few 
species.  There  seems  to  have  been  a  confusion  of  this  name  in  the 
Scorpieninje  and  the  spine  called  coronal  in  Scorpwna  does  not  seem 
homologous  with  the  spine  called  coronal  in  Auctospina^  which  has  just 
been  described.  (0)  The  i)arietals  (occipital  of  Jordan  and  Gilbert),  as 
their  name  implies,  are  on  the  parietal  bones  and  form  the  spine  at  the 
end  of  the  ridge  running  near  the  middle  of  these  bones.  (7)  The 
nuchals  arenmch  less  constant  and  their  taxonomic  value  consequently 
much  less  than  that  of  the  other  spines.  They  are  formed  by  the 
transverse  division  of  the  parietal  ridges. 
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This  revision  is  based : 

(1)  On  a  collection  made  by  Prof.  Eigenmann  during  a  three  years' 
stay  in  California.  Many  of  the  species  were  here  examined  in  large 
numbers  as  they  were  brought  to  the  markets.  Collections  were  made 
at  San  Diego,  Cortes  Bank,  Monterey,  and  San  Francisco.  A  nearly 
complete  series  of  these  were  presented  to  the  Kational  Museum. 

(2)  On  many  of  the  specimens  collected  by  Jordan  and  Gilbert, 
which  now  belong  to  the  National  Museum  and  to  the  Indiana  Uni- 
versity. 

(3)  A  series  of  skulls  and  skeletons  belonging  to  Mrs.  Elgenmann's 
collection  formed  the  basis  for  the  classification  into  genera. 

We  are  indebted  to  I3r.  G.  Brown  Goode  for  the  use  of  species 
belonging  to  the  National  Museum  and  not  otherwise  accessible  to  us. 

To  Messrs.  Gilbert  and  Test  we  are  indebted  for  examinations  of 
otherwise  inaccessible  specimens,  and  to  Messrs.  Gill  and  Jordan  for 
suggestions  and  criticisms. 

HISTORICAL  NOTE   ON   THE   VIVIPAROUS   GENERA. 

The  species  of  SebastodeSj  Sehastichthyg^  etc.,  were  originally  included 
in  the  long  known  genus  Sehastes.  Dr.  Gill  first  distinguished  between 
genera  in  the  following  historical  sequence: 

1.  SebdstodeSf  Gill,  Proc.  Pliila.  Acad.  Sci.,  1861,  p.  165  {SebMtea paucispiniSf  Ayrkq). 

2.  SehasiichihyVf  Gill,  /.  c.  1862,  pp.  278, 329  (S,  nigrocinctuif  Ayres,  type;  S,  n€bulo8U8f 

Ayres,  S.  auricu1a1u8,  Girard,  S.  ocellatus,  Ci^vikr,  S.  helromaculatus,  Ayres,  S, 
melanops,  Girard,  and  iS.  roaaceuSf  Ayres. 

3.  SebastoaomuSy  Gill,  I.  c.  1864,  pp.  59,  147  {S.  jnelanopa,  Girard),  to  include  also 

Sebaaiojonuia pinuigerf  Gill. 
>/    4.  Sebaatomua,  Gill^ /.  c.  1864,  pp.  59,  147  {S.  rosaceua,  Girard). 

In  the  last  paper  quoted.  Dr.  Gill  says: 

In  conclusion,  the  genus  Sebastichthya  includes  at  least  three  genera.  The  Sebaa- 
iichthya  nigrocinctaa  is  somewhat  related  to  Scorpcenaj  and  is  distingaished  by  ele- 
vated, serrated  coronal  [parietal]  crests.  Other  California  species  represented  by 
the  Sebaatea  melunopny  seen  by  uie,  differ  so  much  that  they  may  be  separated  and 
combined  for  the  present  under  a  genus  Scbaatonomnaj  of  which  the  Sebaatea  melanopa 
of  Ayres  may  be  taken  as  the  type.  -Still  others,  distinguished  by  the  texture  of 
the  bones  of  the  skull,  armed  orbital  ridges,  prefrontals,  etc.,  and  represented  by 
Sebaatea  roaaceua,  Girard,  may  be  named  Scbaaiamua. 

In  1880  Jordan  and  Gilbert*  retained  Sehastoden  as  a  distinct  |»:enus, 
but  united  all  the  other  known  species  under  the  name  ISebastichthys^ 
retaining  Sebaittosovius  as  a  subgenus. 

These  genera,  Sebastodes^  Sebrntichthyft^  SebastosomtiSy  SebastomuSj 
were  again  united  by  Jordan  and  Gilbert  t  in  1882,  under  the  generic 
name  Sebastodes,  with  the  remark,  "the  species  difter  greatly  in  form 
of  armature,  but  the  genera  based. on  these  differences  intergrade  too 
closely  to  be  worthy  of  retention." 


*Proc.  IT.  8.  Nat.  Mus.  iii,  1H80,  p.  2S7  (1881). 
tliuU.  U.  S.Nat.  Mus.,  xvi,  1883. 
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In  1885  Dr.  Jordan*  a^ain  separated  the  genus  Sehmtodes  from  the 
other  species  which  remained  united  under  the  name  Sebastichthys. 

More  recently  Eigenmann,t  after  describing  &  ^/oo^ei,  remarked  "the 
genus  Sehdstodes  will  either  have  to  be  merged  with  Sehdstichthys  or 
the  latter  divided  into  other  genera."  The  material  for  this  farther 
division  was  not  at  hand  at  the  time  and  Sehdstodes  was  adopted  as 
defined  by  Jordan  and  Gilbert.  The  present  examination  of  skulls  has 
shown  that  the  intergradation  of  the  armature  of  the  head  noticed  by 
them  is  of  secondary  importance  only,  and  largely  due  to  their  arrange* 
ment  of  the  species  to  emphasize  this  intergradation  in  armature,  and 
that,  as  soon  as  the  large  number  of  species  are  separated  on  the  more 
essential  relation  of  the  i)arietals  to  the  supraoccipital,  the  intergrada- 
tions  largely  vanish,  and  the  groups  originally  defined  by  Gill  come  to 
the  foregi'ound  as  valid  genera,  with  the  addition  of  several  other 
genera.  An  outline  of  the  classification,  here  more  fully  treated,  was 
published  by  us  in  the  American  Naturalist  for  July,  1893. 

The  interrelation  of  the  various  genera  is  complex.  Our  conception 
of  it  may  be  illustrated  by  the  following  diagram,  the  genera  with 
united  parietals  being  marked  with  an  asterisk. 

Auctospina 


Sebasticlithys*  I*teropodus  Sebastomus 

i  \. 

i  Sebastodes 

Acutomentum*  |  Sebastosomus* 

^^    -  .^  Primospina*, 

The  last  general  account  of  these  forms  to  api>ear  was  that  of  Jordan 
and  Gilbert  in  the  Synopsis  of  the  Fishes  of  North  America.  At 
that  time  only  about  30  species  were  known.  Since  then  about  20 
species  have  been  described.  This  large  increase  in  the  number  of 
known  species,  and  the  observed  incongruity  of  grouping  were  the 
chief  agents  leading  to  the  present  revision,  which  we  hope  to  be  a 
step  in  the  right  direction.  The  synonymy  is  all  simple,  and  the  species 
have  been  for  the  most  part  well  described.  We  have  therefore  omit- 
ted any  further  discussion  of  the  former  and  confined  the  descriptions 
to  the  keys. 


•Cat.  Fish.  N.  Am.,  1885;  Rept.  I  J.  S.  Coinr.  of  Fish  and  Fisheries,  1884  (1885). 
tProc.  Cal.  Acad.  Sci.,  2nd  ser.,  in.,  p.  12,  1890. 
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ANALYSIS   OF   TIIK    I»ACIK1('   I'OAST   GRNKRA   OK   SEBASTlNM-:. 

a.  Vertebrae  27  or  more (Skbastin^e). 

h.  Dorsal  spines  14-16;  tlio  lower  pectoral  rays  thickened,  unbranched,  and  pro- 
duced; ventrals  directly  under  pectorals.     Suborbital  stay 

strong,  spiniferous Skbastolobus,  I. 

hh.  Dorsal  spines  13 ;  vertebne  27. 
c.  Palatines  with  teeth.     Lower  pectoral  rays  unbranched,  tlieir  tips  projecting. 
d.  Parietals  meeting  above  the  supraoccipital,*  except  sometimes  in  Primo- 

e.  Jaws  equal;  liead  narrow  above;  high  and  prominent  cranial  keels  end- 
ing in  spines.  Preocular,  suprsiociilar,  tympanic,  and  parie- 
tal present.  Gill-rakers  usually  short,  spatulate  or  clavate, 
their  broadened  tips  spiniferous.  Scales  usually  very 
strongly  ctenoid;  accessory  scales  numerous;  suborbital 
stay  directed  obliquely  downward  and  backward;  second 
anal  spine  much  heavier  than  and  at  least  as  long  as  third. 
Body  short  and  deep,  back  arched,  mouth  very  large  but 
rather  narrow,  head  heavy.  Inter-  and  sub-opercle  without 
spine.  Hranchiostegals  and  lower  jaw  naked.  Three  or 
four  large  pores  along  each  ramus  of  the  lower  jaw.    Species 

usually  with  cross  bands Skbastichth  ys,  II. 

ee.  Lower  jaw  much  projecting;  head  bro:ul,  skull  usually  convex;  cranial 
ridges  when  present  usually  low.  Gill-rakers  very  long  and 
slender;  scales  usuall}"^  smooth,  few  if  any  accessory  scales. 
Branchiostegals  and  lower  jaw  scaled.  Pores  of  lower  jaw 
concealed  except  in  some  species  of  Acutomentum, 

/.  Preocular  spines  well  developed.    Peritoneum  black. 

g.  Postocular  spint^  present.  Supraocular,  tympanic  and  occipital  spines 
well  developed.  Second  anal  spine  stronger  and  usually 
longer  than  the  third.  Symphyseal  knob  strong,  projecting 
forward.  Dorsal  low.  Lower  pectoral  rays  normal,  not 
thickened.  No  s^tines  on  inter-  and  sub-opercles.  (Mandi- 
ble and  maxillary  scaled) Aci'TOmentltm,  III. 

gff,  Postocular  spines  not  developed.  Supraocular  and  tympanic  some- 
times present,  always  concealed  by  the  skin.  Occipitals 
ending  in  spines  or  not.  Interor1)ital  wide,  convex.  Lower 
pectoral  rays  thickened,  their  tips  projecting  beyond  the 
membrane.  Hones  of  the  skull  striate  and  pitted.  Mouth 
small,  narrow.  Spines  on  inter-  and  sub-opercle  sometimes 
present.     Peritoneum  black Pkimospina,  IV. 

ff.  Preocular  without  spine;  skull  smooth,  without  spines.  Lower  pec- 
toral rays  normal.  No  spines  on  inter-  or  sub-opercle.  Per- 
itoneum usually  white Skbastosomus,  V. 

dd.  I*arietals  separated  by  the  supra  occipital.! 

h.  Cranium  with  parietal  ridges  only.  Lower  jaw  much  projecting, 
ent<'ring  the  profile;  a  prominent  symphyseal  knob  directed 
forward.  Head  broad,  convex.  Interorbitsil  convex,  nearly 
smooth.  Lower  pectoral  rays  normal ;  no  spines  on  iuter- 
and  sub-opercles.  Exposed  branchiostegals,  maxillary  and 
mandil>les  densely  scaled.  Pores  of  lower  jaw  concealed 
by  tilt?  scales Sebastodes,  VI. 

•See  Schastomus  ivreus  and  elongaius. 

t  Except  in  areus  and  sometimes  in  elongafiM. 
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hh.  Cranium  with  inauy  ridges  all  ending  in  spines.  Branchiostegals 
(except  in  ^4.  aurora,  S.  proriger^  and  S.  i'ufus)  and  usually 
the  lower  jaw  naked.  Pores  of  lower  jaw,  except  in  Aucto- 
apina,  very  large,  conspicuous,  slit-like, 
i.  Postocular  and  tympanic  spines  both  present.  Lower  pectoral 
rays  thickened  (except  in  Sehaaiomua  rufus).  Interopercle 
and  subopercle  usually  with  spines. 
J.  Coronal  spines,  nuchal  spines;  a  spine  below,  another  in  front 

of  eye Genus.  ( f )  (single  species  matzubau.*:),  VII. 

jj.  Coronal  spines  not  developed Sehastomus,  VIII. 

ii.  Postocular  spine  not  developed;  interopercle  and  subopercle 
each  with  a  spine  nt  their  approximated  corners, 
it.  Coronal  spines  not  developed;  lower  pectoral  rays  usually 
thickened;  interorbital  usually  with  a  groove  in  its  middle. 
The  large  pores  (4)  along  each  ramus  of  the  lower  jaw  open. 
Maxillary,  mandible,  and  branchiostegals  usually  naked  or 

with  minute  embedded  scales Ptkropodus,  IX. 

kk.  Coronal  spines  developed ;  interorbital  with  a  median  ridge; 
gill-rakers  long ;  lower  pectoral  rays  normal,  not  thickened 
and  fleshy.     Pores  of  lower  jaw  (in  aurieulatwt)  entirely 

closed  by  a  thin  membrane Auctospina,  X. 

CO,  Palatines  without  teeth.  Preocular,  supraocular,  postocular,  tympanic, 
parietal,  nuchal,  and  coronal  spines  developed.  Suborbital 
stay  with  a  sharp  spiniferous  ridge Skbastopsis,  XI. 

I.  Genus  SEBASTOLOBUS,  Gill. 

Sehastolohus,  Gill,  Rep.  Smithsonian  Institution,  1880  {maorochir). 
Type. — Sehastes  maorochir,  GCnthkr. 

This  genas  is  known  from  two  species  foand  in  deep  water.  It  is 
chara€terized  by  the  position  of  its  ventrals  and  by  the  peculiar  shape 
of  its  pectorals.  The  upper  rays  are  the  long:er  and  the  lower  five  are 
thickened  and  prolonged  beyond  the  membranes  much  as  in  many 
species  of  Pteropodus^  Sehastichthys^  and  other  genera. 

ANALYSIS   OF   THE   SPECIES   OF   SKKASTOLOBrS. 

a.  Second  anal  npine  one-seventh  of  the  lengt.h;  highest  dorsal  spine,  2|  in  the 
head;  eye  1^  times  as  long  sis  snout;  a  large  black  spot  on  the  posterior  half 
of  the  spinous  dorsal,  and  another  between  the  anal  spines.  1).  XV,  6-9;  A. 
Ill,  5.     Lat.  1,  ca.  45  (Giinther) MACKOcnin,  1. 

aa.  Second  anal  spine  one-iifth  of  the  length;  highest  dorsal  spine  three  in  head;  eye 
twice  as  long  as  snout ;  a  dark  blotch  on  membranes  between  tirst  and  third 
dorsal  spines,  and  one  from  sixth  to  eleventh  spine  (Hean) aiab<'aki*8,  2. 

1.  SEBASTOLOnrs  MACKOCHIR  (Giinther). 

Sehasiet  macrochir,  GCnthek,  Ann.  Mag.  Nnt.  Hist.  (4),  xx,  434  (Japan);  id.. 
Challenger  shore  lishes,  p.  65,  pi.  xxvii,  1880  (Inland  Sen  of  .Japan,  off  Inosima, 
345  fathoms).  This  species,  first  described  from  Japan,  has  been  found  to 
be  quite  abundant  off  the  coast  of  the  United  States. 

2.   SEBASTOLOnrS  ALASCANrS.  Bean. 

Sehoitolohus  alascanm,  Bean,  Proc.  V.  8.  Nat.  Mus.,  xiii,  18fM),  ji.  44  (1891).  (Off 
Trinity  Island,  West  Long.  154  ,  North  Lat.  56  \  at  a  depth  of  159  fatboma.) 
It  is  probable  that  this  is  only  the  young  of  macrochir. 
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II.  Genua  SE  B  ASTIC  HTH  YS,  Gill. 

Sebastichthya,  Gill,  Proc.  Acad.  Nat.  Sci.  Pliila.  1862,  p.  278  {nigrocinctus). 
Sebaaiichthya,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.  iii.,  1880,  p.  287  (sp.) 

(1881). 
Type. — Sebasies  nigrocinctuSf  Ayres. 

When  originally  defining  it  T)r.  Gill  included  in  this  genus  the  types 
which  he  afterwards*  separated  under  other  generic  names.  As  here 
understood  it  comprises  three  species  which  are  well  separated  from  all 
other  related  genera  by  the  prominent  characters  set  forth  in  the  key. 
The  parietals  in  all  three  species  cover  all  but  a  small  posterior  part 
of  the  supraoccipital.  A  fourth  species  which  I  have  not  «een  {diploproa) 
seems  to  form  an  aberrant  member  of  the  genus. 

ANALYSIS  OF   THE   SPECIES   OF   SEBASTICIITIIYS. 

a.  Gill-rakers  short  spatulate  or  clavate,  their  broadened  tips  spiniferons.     Lower 
pectoral  rays  thickened  and  fleshy.     Sides  with  cross  bands. 
6.  Cranial  ridges  very  rough,  spinoas;  frontals  with  high  crests  between  the  eyes 
which  sometimes  end  in  coronal  spines.     Orange  red,  with  5  jet  black  ver- 
tical burs.    A.  Ill,  7;  D.  XIII,  15 NiGUOCiNCTrs,  1. 

bh.  Cranial  ridges  smooth;  frontals  without  crests. 

c.  Scales  of  head  ctenoid;  cranial  ridges  very  high,  their  spines  isolated,  high 

and  heavy.     Nuchal  spines  distinct  from  parietal  spines.     Dark  olive,  with 

about  7  oblique  black  cross  bands.     A.  Ill,  5;  D.  XIII,  13....8ERRICEP8,  2. 

cc.  Scales  of  head  cycloid;  cranial  ridges  very  low  and  long,  the  spines  slender, 

acute.     No  nuchal  spines.     Pink  or  rose  red  with  brilliant  crimson  cross 

bands KUiiRi vinctus,  3. 

aa.  Gill-rakers  long,  slender,  the  longest  half  length  of  eye.  Lower  pectoral  rays 
not  enlarged. 
d.  Premaxillaries  produced  on  each  side  of  median  line,  forming  two  forwardly-pro- 
jecting  deutigerous  lobes  in  the  deep  emargination,  between  which  fits  the 
tip  of  the  mandible.  Preorbital  one-third  pupil,  with  two  strong  diverging 
spines.  Eye  larger,  3-3^  in  head;  interorbital,  1|  in  orbit,  slightly  concave. 
Longest  dorsal  spine,  2^  in  head.  Second  anal  spine  longer  and  stronger  than 
third,  2^3  in  head.  Scales  large,  minutely  spinous,  and  readily  deciduous, 
very  small  and  cycloid  on  maxillary,  mandible,  and  breast.  Fin  membranes 
thick  and  scaled.  Uniform  roso-red  above,  bright  silvery  below,  sparsely 
black-panctate.  Peritoneum  jet  black.  Spinous  dorsal  with  dusky  margins, 
the  fins  otherwise  unmarked.  Depth,  2^;  head,  2^.  D.  XIII,  12  or  13;  A.  Ill, 
7 ;  tubes,  35  (Gilbert) diploproa,  4. 

1.  SEBASTICllTHYS  NIGROCINCTUS  (Ayres). 

Sebasiea  nitfrocinctuSf  Ayrks,  Proc.  Cal.  Acad.  Sci.,  ii,  1859,  pp.  25,  217,  fig.  6^1. 
Sebantivhthya  nigrocinctuSy  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  pp.  278,329.— 

Jordan  and  Gilbkrt,  Proc.  U.  S.  Nat.  Mus.  iii,  1880,  p.  455  (1881)  (Puget 

Sound,  Monterey  Bay).— Jordan  and  .JoUY,  Proc.  U.  S.  Nat.  Mus.  1881,  p. 

7,  IV  (1882)  (Monterey  aud  Puget  Sound). — Jordan  and  Gilbfjit,  /.  r.,  p. 

59. — Bean,  /.  r.,  p.  264  (Puget  Sound,  Vancouver  Island);  Proc.  U.  S.Nat. 

Mus.  VI,  1883,  p.  360,  (188^1),  (Near  St.  Mary  Island,  Alaska).— Jordan,  Cat. 

Fish.  N.  Am.,  1885,  p.  108  (California). 
Sebasiodea  nigrocinctuSy  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  677,  1883, 

(San  Francisco  to  Vancouver  Island). — Eigenmann  and  Ekjknmann,  Ann. 

N.  Y.  Acad.  Sci.,  1892,  p.  355  (Monterey,  San  Francisco.  Puget  Sound). 
Habitat. — Monterey  to  Alaska.     Rare. 


*Proc.  Acad.  Nat.  Sci.,  Phila.,  1863,  p,  147. 
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The  spines  of  the  cranium  in  this  species  are  as  high  as  those  in 
serriceps.  To  those  of  serriceps  are  added  median  frontal  ridges. 
With  age  the  spines,  as  well  as  the  frontal  ridges,  become  broken  into 
a  large  number  of  tubercles  or  spines  so  that  the  individuals  of  the 
primary  spines  can  hardly  be  separated  from  each  other.  The  frontal 
ridges  in  this  way  sometimes  give  rise  to  a  tubercle  corresponding  in 
position  to  the  coronal  spines  of  Auctospina,  The  mucous  canal 
system  is  very  highly  developed  in  this  species.  The  specimens  exam- 
ined are  from  San  Francisco  and  Monterey. 

2.  SEBASTICHTHYS  SERRICEPS,  Jordan  and  Gilbert. 

SebasHchihys  aerricepSf  Jordan  and  Gilbert,  Proc.  U.  8.  Nat.  Mus.  iii,  1880,  p. 
38  (1881)  (Santa  Catalina;  Santa  Barbara);  op.  ciU,  p.  455  (San  Francisco, 
Monterey,  Santa  Barbara,  San  Pedro,  San  Diego).— Jordan  and  Jouy, 
Proc.  U.  S.  Nat.  Mus.  iv,  1881,  p.  7,  (1882).— Jordan  and  Gilbkrt,  I.  c,  p. 
59  (San  Diego  to  San  Francisco).— Jordan,  Cat.  Fish.  N.  Am.,  p.  108,  1885 
(name).— EiGENMANN  and  Eigenmann,  Notes,  San  Diego  Biol.  Lab.  i,  p.  7, 
1889  (San  Diego). 

Sehaatodes  aerricepa,  Jordan  and  Gilbert,  Syu.  Fish.  N.  Am.,  p.  676,  1883  (San 
Francisco  to  Cerros  Island). — Eigenmann  and  Eigenmann,  I*roc.  U.  S.  Nat. 
Mus.  XV.,  1892,  p.  168  (1893),  San  Diego) ;  tW.,  Ann.  N.  Y.  Acad.  Sci.,  1892, 355 
(San  Diego,  Cortes  Bank,  San  Pedro,  Santa  Barbara,  Monterey,  San  Fran- 
cisco). 

Habitat. — San  Diogo  to  San  Francisco. 

This  is  one  of  the  smaller  species  and  is  abundant  in  shallow  water. 
On  the  Cortes  Bank  I  have  taken  it  in  15  fathoms. 

3.  SEBASTICHTHYS   RUBRIVINCTUS,  Jordan    and    Gilbert. 

Sebastichthya  rubHvinctuSf  Jordan  and  Gilbert,  Proc.  U.  S.  Nut.  Mus.,  in,  1880, 
p.  146  (1881),  (Monterey) ;  op.  (it.,  p.  291  (Santa  Barbara,  Monterey,  San  Fran- 
cisco) ;  op,  cit.f  p.  455— JoKDAN  and  JoUY,  Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  7 
(1882),  (Monterey) — Jordan  and  Gilbert,  L  o.,  p.  57— Eigenmann  and 
Eigenmann,  Notes  San  Diego  Biol.  Lab.,  i,  p.  7,  and  ii,  p.  1,  1889  (San 
Diego). 

Sebastodea  rubrivinctus,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  670,  1883 
(Santa  Barbara  to  Monterey) — Jordan,  Cat.  Fish.  N.  Am.,  p.  108,  1885 
(name) — Eigenmann  and  Ekienmann,  Proc.  U.  S.  Nat.  Mus.,  1892,  p.  167 
(San  Diego) ;  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355  (San  Diego,  Cortes  Bank, 
Santa  Barbara,  Monterey). 

Haiutat. — San  Diego  to  Monterey. 

This  species  is  only  occasionally  taken.  The  specimens  examined 
are  from  San  Francisco,  San  Diego,  and  Cortes  Bank. 

4.  SEBASTICHTHYS   DIPLOPROA,  Gilbert. 

Sfbaatichthya  diploprouy  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  xiii,  1890,  p.  79  (1891), 

(coast  of  California,  south  of  Point  Conception). 
Sebastodea  dip/oproa,  Eigkn man n  and  Eigkxmann,  Ann.  N.  Y.  Acad.  Sci.,  1892, 

p.  355  (Santa  Barbara). 
Habitat. — Coast  of  California,  south  of  Point  Conception, 
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This  species  lias  not  been  seen  by  us,  and  we  place  it  iu  this  genus 
with  some  hesitation.  Dr.  Gilbert  informs  us  that  the  parietals  are 
united. 

III.  Genus  ACUTOMENTIJM,  Eigeiimann  and  Beeson. 

Acutomentum,  Eigknmaxn  and  Bkeson,  Amer.  Nat.,  July,  1893  {ovalU), 
Type. — Sebaatodes  ovalis,  Ayres. 

This  genus  is  composed  of  about  four  species.  While  these  agree 
with  each  other  in  the  technical  characters  distinguishing  the  genus, 
they  show  considerable  variation  iu  other  characters.  A,  melanostomua 
approaches  Sehastichthys  in  shape  of  head  and  body.  A.  ovalisy  on  the 
other  hand,  is  a  compressed  fish  with  narrow  head.  In  this  last  spe- 
cies the  sharp  chin  from  which  the  genus  derives  its  name  is  most 
conspicuous. 

ANALYSIS   OF   THE   SPECIES   OF   AOUTOMENTUM. 

a.  Nuchal  spines;  HkuU  wide,  concave  between  the  large  postocular  spines.  Lin- 
ing of  mouth  sfnd  of  gill-cavity  black.  Short  and  deep ;  head  heavy;  mouth 
large;  lower  jaw  jirojectiug,  maxillary  reaching  to  below  posterior  border  of 
l)upil.  Eye  equal  to  .snout,  3;}  in  head.  luterorbital  4|^  in  head,  preorbital  3 
in  orbit,  with  an  anterior  simple  and  a  posterior  many  pointed  spine.  Maxil- 
lary, mandible,  preorbital,  and  snout  scaly.  Scales  of  opercle  rather  large; 
HCJiles  of  the  sides  very  large;  accessory  scales  few.  Gill  rakers  3^  in  orbit. 
Dorsal  spines  very  low,  about  4  in  hea<l;  anal  spines  graduated.  Scarlet, 
Hhading  into  madder  brown  or  blackish  red  above  the  lateral  line.  Fins  ver- 
milion, the  lirat  dorsal,  with  its  membranes,  narrowly  black  edged.  All  other 
fins  more  or  loss  black  on  distal  half,  the  caudal  most  so.  Head  vermilion, 
tinged  with  black.     Head  3i  in  the    total  length;    I).  XIII,  13;  A.  Ill,  7; 

lat.    1.    43 MELAXOSTOMUM,  1. 

a«.  Nuchal  spines  or  none ;  giil  cavity  dusky.  Klongate.  General  appearance  ofSebaa- 
iomus  proriger.  Head  pointed,  lower  jaw  projecting,  maxillary  reaching  to 
below  posterior  margin  of  eye,  2  in  head.  luterorbital  slightly  convex,  Avith- 
ont  ridges.  Cranial  rido:es  low,  obscure,  bjit  all  terminating  iu  sharp  spines; 
l»ro-  supra-  and  postocular.  tympanic  and  oecipital  spines  ])re8ent.  Eye  small ; 
orbit  1^  in  snout,  4 J  in  head,  IJ  iu  interorbital.  Preorbital  I  of  an  orbital 
diameter,  with  3  retrorse  spines  below,  the  posterior  the  smallest;  a  retrorse 
spine  just  below  the  orbit.  Opercular  spines  simple  and  strong.  Mandible, 
maxillaries,  suborbitals,  and  entire  snout  sealed.  Scales  of  the  head  small  and 
strongly  ctenoid,  those  of  the  body  larger.  Outlines  of  spinous  dorsal  regu- 
larly arched,  the  4th  and  5th  spines  highest,  3  iu  the  head  ;  highest  articulate 
ray  3;^  in  the  head.  Anal  spines  graduated,  the  second  being  stronger  but 
considerably  shorter  than  tlu?  third,  which  is  5.^  iu  the  head;  highest  ray  3  in 
the  hi'ad.  Pectorals  exteuiling  somewhat  beyond  the  veiitrals.  Peritoneum 
black.  Top  of  head  and  baek  ehielly  blaek,  lateral  line  vermilion;  a  blackish 
band  just  below  tho-lateral  lint^  b«;coming  mneli  wider  forward  and  extending 
on  the  sides  below  the  fifth  (birsal  spine.  A  large  op<'ri'ular  spot,  a  broad 
band  downwanl  and  backward  from  eye,  a  narrow  one  across  checks  below 
the  eye,  lijis  and  tij)  of  lower  jaw  eldetly  black;  the  rest  of  the  head  and  sides 
chiefly  vermilion.  Anal  and  ventrals  vermilion  ;  i)e<-toral8  and  caudal  black- 
ish; dorsals  nearly  black.  Axils  dusky.  Head  3  iu  the  total  length ;  depth 
3|;    I).  XIII,  13i;  A.  Ill,  7A macdonaldi,  2. 

acM,  No  nuchal  spine;  sknll  convex  between  the  postoeular  spines.  Lining  of  mouth 
and  of  gill-cavity  pale.     Cranial  ridges  low.     Dorsals  low. 
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Lower  spines  of  preopercle  short  and  flat,  the  second  not  reaching  base  of  third. 
Highest  dorsal  spine  2^  in  head.  Oval,  deep,  compressed.  -  Lower  jaw  with 
an  acute,  antrorse  symphyseal  knob.  Preorbital  narrow,  Avith  a  sharp  re trorse 
spine.  Gill  rakers  long,  1^  in  orbit.  Eye  little  longer  than  snout.  Second 
anal  spino  longer  and  stronger  than  third,  2|  in  head.  Maxillary  and  man- 
dible scaly.  Peritoneum  black.  Head  olivacens,  strongly  tinged  with  creamy 
red,  especially  below;  membrane  of  both  dorsals  covered  with  many  small, 
round,  black  spots;  similar  spots  usually  on  the  body.  Head  3;  depth  2f;  D. 

XIII,  14;  A.  111,8;   tubes  70 ovalis,  3. 

hb.  Lower  spines  of  preopercle  largo,  the  second  reaching  beyond  base  of  third. 
Second  anal  spine  enlarged,  much  stronger  and  longer  than  third,  2^  in  head; 
highest  dorsal  spino  2|  in  head.  Caudal  peduncle  i  the  depth;  maxillary 
extending  to  middle  of  pupil,  2^  in  head;  interorbital  space  flat,  1^^  in  orbit. 
Eyo  3i  in  head.  Preorbital  very  narrow,  lobate,  but  without  spines.  Scales 
small,  rough;  those  above  lateral  line  much  smaller  than  others  and  irregu- 
larly disposed ;  those  on  breast,  snout,  maxillary,  and  mandible  smooth.  Qill 
rakers  2  in  orbit.  Dusky  above,  with  faint  traces  of  darker  blotches  along 
back.  A  dark  blotch  on  operclo,  one  on  subopercle,  and  one  on  upper  half  of 
axil.  Top  of  head,  includingmembraneofpremaxillary,  dusky.  Spinous  dorsal 
with  a  dark  marginal  band;  other  tins,  except  pectorals,  margined  with 
black.  Peritoneum  black.  Head  3|;  depth  3J ;  D.  XIII,  15;  A.  Ill,  8;  tubes 
50  [Gilbert] alutum,  4. 

1.  ACUTOMENTUM  MELANOSTOMUM,    Ei    cnmann    and    E  i  go  nmann. 

Sebastodea  melano8tomn8y  Ekjbnmann  and  Eigenmaxn,  Proc.  Cal.,  Acad.  Sci.  2d 
Ser.,  Ill,  p.  17,  1890 (San  Diego);  td.  Proe.  U.  S.  Nat.  Mus.,  xv,  1892,  p.  164, 
(1893),  (San  Diego);  id,  Ann.  N.  Y.  Acad.  Sci.  1892,  p.  355. 

SebaHiichthys  introniger,  Gilbeut,  Proc.  U.  S.  Nat.  Mus.,  xiii,  1890,  p.  81  (1891) 
(coast  of  California  south  of  Point  Conception). 

Sebastodta  intronifjer,  Eigexmanx  and  Eegenmann,  Ann.  N.  Y.  Aoad.  Sci.,  1892, 
p.  355. 

Habitat. — Coast  of  California  south  of  Point  Conception. 

2.  ACUTOMENTUM  MACDONALDI,  E  i  g  e  n  m  a  n  n  and  B  e  e  s  o  n  . 

Sebaatodes  prariger,  Eigenmanx  and  Eiqenmann,  Proc.  Cal.  Acad.  Sci.,  2d 
Ser.  Ill,  p.  15  (Sau  Diego),  not  S.  proriger^  Jordan  and  Gilbert. 

Aciitomentum  macdonaldiy  Eigenmann  and  Beeson,  Anier.  Nat.,  July,  189J  (San 
Diego). 

Habitat. — Off"  San  Diego  in  100  fathoms. 

This  species  is  known  from  a  single  specimen  in  the  l^Tational  Museum. 
In  general  appearance  it  resembles  S,  prorigeVj  with  which  it  was  for  a 
time  confounded.    The  original  description  is  reproduced  in  the  key. 

3.  ACUTOMENTUM   OVALIS   (Ayres). 

Sebastodes  oralis,  Ayres,  Proc.  Cal.  Acad.  Sci.,  1862,  p.  212,  fig.  85 — Jordan  and 
GiLUKRT,  Syn.  Fish.  N.  Am.,  p.  660  (coast  of  California) — Eigenmann 
and  Eigenmann,  Proc.  U.  S.Nat.  Mils.,  xv,  1892,  p.  163  (1893),  (San  Diego); 
id. J  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355  (San  Diego,  Cortes  Bank,  Santa  Bar- 
bara, Monterey). 

Sebaatichthya  ovalis,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  iii,  1880,  p.  143 
(Monterey  Bay);  p.  455  (Monterey  Bay,  Santa  Barbara) — Jordan  and  JoUY, 
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Proc.  U.  S  Nat.  Mns.,  iv,  1881,  p.  8  (1882),  (Monterey)— Jokdax  and  Gilbert, 
L  c,  p.  56;  Jordan,  Cat.  Fish. N.Am.,  p.  107,  1885 — Eigknmann and Kigen- 
MANN,  Notes  San  Diego  Biol.  Lab.,  i,  p.  7,  and  ii,  p.  1,  1889  (San  Diego). 
Habitat. — San  Diego  to  Monterey. 

4.  ACUTOMKNTUM  ALUTUM,  (Gilbert. 

Sebastichthya  alutum,  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  xiii,  1890,  p.  76  (1891) 

(coast  of  California  south  of  Point  Conception). 
SebaModes  aluUimt  Eigenmann  and  Eigexmann,  Ann.  N.  Y.  Acad.  Sci.,  1892, 

p.  354. 
Habitat. — Coast  of  Southern  California. 

This  species  seems  to  resemble  S.  rufiis.  If  the  parietals  are  separate 
it  must  be  transferred  to  Sebastomus,  The  species  is  known  from  the 
types  only.  , 

IV.  Genus  PRIMOSPINA,  Eigenmanu  and  Boeson. 

Primoapina,  Eigenmanx  and  Beeson,  Amer.  Nat.,  .July,  1893  {mystinua). 
TYPK.-~-Seha8iichthy8  myatinuSf  Jordan  and  Gilbert. 

This  genus  is  comjiOKed  of  only  two  variable  species.  The  skull  is 
thick,  and  there  is  greater  variation  in  the  presence  or  absence  of  spines 
in  different  individuals  of  the  same  species,  than  in  any  other  genus. 
Preocular  spines  are  always  developed,  but  supraocular  and  tympanic 
spine  are  present  in  some  individuals  and  not  in  others.  The  parietal 
ridges  end  in  spines  in  one  species  but  not  in  the  other.  From  this 
genus  as  a  center  have  been  developed  in  one  direction  the  genera 
SebastosomuSy  Sebastodes^  and  Sebastomus,  In  another  direction  Ptero- 
podusj  Anctospina,  and  still  in  another  Aaitomcntum  and  Sebastichthys 
have  become  differentiated. 

ANALYSIS   OF   THE   SPECIES   OF   PRIMOSPINA. 

a.  Parietal  ridges  not  terminating  in  spines.  Oblong,  depth  2%\  slaty  Vdack,  paler 
below  the  lateral  line ;  sides  more  or  less  mottIe4l mystints,  1. 

aa.  Parietal  ridges  ending  in  spines.  Oblong  elongate,  depth  3^ ;  dull  olive  green; 
sides  with  obscure  round,  rusty  spots entomelas,  2. 

1.  PRIMOSPINA  MYSTINUS  (Jordan  and  (Hlbert). 

*S<'6a»/c«  ronafri7i«,  Ayres,  I'ror.  (?al.  Acad.  Sci.,  i,  p.  7,1854  (San  Francisco). 

[not  of  Pallas.] 
Sehaatodea  melanopSj  Ayres,  Proc.  Cal.  Acad.  S<i.,  ii,  p.  216  (in  part). 
SebasUchthya  melanopa,  Jordan  and  (iILBert,  Proc.  V.  S.  Nat.  Mus.,  in,  1880,  p. 

287. — Eir.EXMANN  and  Eigenmanx,  Notes  San  Diego  Biol.  Lab.,  i,  p.  5,  and 

II,  p.  1,  1889  (Cortes  Bank,  S.in  Diego). 
Sebaatichthya%iy8thnt8f  Jordan  and  Gilbert,  Proc.  II.  S.  Nat.  Mus.,  in,  1880,  p. 

455  (1881),  (Puget  Sound,  San  Francisco,  Monterey,  Santa  Barbara,  San 

Pedro,  San  Diego).— Jordan  and  JouY,  Proc.  II.  S.  Nat.  Mus.,  iv,  1881,  p. 

8  (1882),  (Monterey,  San  Francisco).— Jordan  and  Gilhert,  I,  o.,  p.  70. — 

Bean,  I.  c,  p.  265  (Puget  Sound).— Jordan,  Cat.  Fish.  N.  Am.,  p.  107,  1885 

(California). 
SebaatodiH  mys1inu8f  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  &59, 1883  (Puget 

Sound  to  San  Diego). — Ekjenmann  and  Ekjexmann,  Proc,  U.  S.  Nat.  Mus., 
Proc.  N.  M.  94 25 
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XV,  1892,  p.  163  ri893),  (San  Diego);  id,,  Ann.  N.  Y.  Acad.  ScL,  1892,  p.  355 
(San  Diego,  Cortes  Bank,  San  Pedro,  Santa  Barbara,  Monterey,  San  Fran- 
cisco, Puget  Sound). 
Habitat. — San  Diegp  to  Puget  Sound. 

This  species  varies  more  than  any  other  in  its  armature  and  in  the 
degree  of  convergence  of  the  parietals,  facts  which  lend  weight  to  the 
sapposition  that  it  is  the  central  species  about  which  the  others  are 
grouped.  The  specimens  examined  are  from  San  Francisco  and  show 
the  following  variations: 

Individu4il  variations  in  Priniospina  myatinus. 


Cataloguo 
No.  of  specimen. 


1085. 
1360. 
1171. 
1193. 
1087. 
109*2. 
1137. 
1190. 
1115. 


ParietaU. 


Separate. 
Joiued — 
...do.... 
...do.... 
...do.... 
Separate. 
Joined... 
...do.... 
Separate. 


Inter-  and  sub-opercular 
spines. 


Slight I  Present. 

I  Slight.. 

Slight L...do... 

Present I  Present . 


I  Present. 

Present do  . . . 

do ' do  .. . 


Postocular 
spines. 


Tympanic 
spines. 


Present 

1  present 

1  knob 

...do 

2  short  spines . 


Knob. 
Do. 
Do. 

1  spine. 
Knobs. 

Do. 
Knob. 

2  spines. 
2  knobs. 


2.  PRIMOSPINA  ENTOMELAS  (Jordan  and  Gilbert) . 

Sehaatichthya  entomelaa,  JojtDAN  and  Gilbeut,  Proc.  IT.  S.  Nat.  Mus.,  lu,  1880,  p. 
142  (1881),  (Monterey  Bay)  j  op.  cit.,  p.  455  (San  Francisco,  Monterey  Bay). — 
Jordan  and  Jouy,  Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  8,  (1882),  (Monterey). — 
Jordan  and  Gilbert,  I.  c,  p.  56. — ^Jordan,  Cat.  Fish.  N.  Am.,  p.  107, 1885. 

Scha8tod€8  entomelas,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  659,  1883 
(Monterey).— Eigenmann  and  Eigbn.mann,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p. 
35  (Port  Harford,  Monterey,  San  Francisco). 

Habitat. — Port  Harford  to  San  Francisco,  Cal. 

This  species  is  only  provisionally  i)laced  here.  We  have  not  exam- 
ined it,  but  Mr.  F.  0.  Test  informs  us  that  the  parietals  are  united,  and 
that  the  parietal  ridges  end  in  minute  spines.  In  the  last  point  this 
species  agrees  with  the  genus  Acntomentum^  but  the  absence  of  i)ostoctt- 
lar  and  the  occasional  absence  of  supraocular  and  tympanic  spines 
unite  this  variable  species  with  the  variable  Primospina. 

V.  Genus  SEBASTOSOMUS  (Gill). 

SebiMtosomua,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1864,  p.  147  (melanops), — Eigbn- 

MANN  andBEESON,  Amer.  Nat.,  July,  1893  (redefined). 
Type. — Sebaatea  melanopaj  Girard. 

This  genus  differs  from  all  others  in  the  fact  that  no  cranial  spines 
are  developed. 

ANALYSIS   OF  THE   SPECIES   OF   SEBASTOiOMUS. 

a.  Peritoneum  white. 
6.  Snout  acuminate,  the  lower  jaw  strongly  projecting,  eiitering  the  profile.     Anal 
truncate  or  Buhtruncate. 
c.  Eye  large,  1  in  snout,  1  in  interorbital,  4  in  head.    Tips  of  nasal  spines  free. 
Parietal  ridges  well  developed.    Highest  dorsal  spine  2f-2)J  in  head.    Pala- 
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tine  band  of  teeth  of  nearly  uniform  width.  Olivaceous,  yellowish  on  sides, 
lighter  below.  Sides  with  rusty  spots  usually  near  the  tips  of  scales.  Base 
of  spinous  dorsal  sometimes  spotted.  Second  dorsal,  caudal,  and  anal  bright 
orange,  margined  Avitli  black.  Au  orauge  streak  down  and  back  from  eye, 
a  broader  one  back  from  eye,  a  narrow  one  on  maxillary.  Pectorals  and 
ventrals  orauge  or  brassy,  blackish  tipped.     Head  3 ;  depth  about  3 ;  D.  XIII, 

14|;  A.  III.  8J Fi^vii>U8,  1. 

cc.  Eye  smaller,  1^^  in  snout,  l^-li  in  interorbital,  \^  in  head.  Tips  of  nasal 
spines  concealed.  Highest  dorsal  spine  2|-3  in  the  head.  Band  of  palatine 
teeth  usually  much  narrower  at  the  middle  than  at  the  ends.  Gray,  darker 
above,  with  a  series  of  large  light  spots  on  the  back.  Fins  colored  like  the 
body,  the  second  dorsal,  the  caudal,  and  anal  yellowish.     Hea4l  3;  depth 

3i-3i.     D.  XIII,  15i;  A.  Ill,  9^ serranoidks,  2. 

hh.  Snout  blunt,  lower  jaw  scarc^ely  projecting.  Anal  rounded.  Eye  slightly 
more  than  4  in  the  head.  Highest  dorsal  spine  2A-3  in  head.  Pectorals 
rounded,  not  reaching  tips  of  ventrals.  Dark  gray,  Avith  small  darker  spots. 
Black  spots  on  base  of  spinous  dorsal.    Head  3 ;  depth  3-3i ;  D.  XIII,  13^ ; 

A.  Ill,  7i-8i MELANOP8,   3. 

aa.  Peritoneum  black.  .Mouth  smaller  than  in  melanopa^  the  maxillary  reaching  to 
below  posterior  margin  of  pupil;  lower  jaw  somewhat  projecting  but  with- 
out prominent  knob  at  the  symphysis;  prcorbital  narrow  without  spine; 
lower  jaw  fully  scaled;  highest  dorsal  spine  a  little  less  than  half  head. 
Gill  rakers  numerous,  very  long  and  slender,  nearly  as  long  as  the  eye. 
Head  3i ;  depth  3i ;  1 ).  XIII,  15* ;  A.  Ill,  8^.  Blackish  green,  the  sides  rather 
pale,  much  mixed  with  darker;  fins  dusky,  the  upper  mottled;  dark  shades 
from  eye  backward.     (Jordan  and  Gilbert) cili atus,  4. 

1.  SEBASTOSOMUS  FLAVIDUS  (Ayres). 

Sebastodea  flavidus,  Ayers,  Proc.  Cal.  Acad.  Sci.,  p.  209,  fig.  64,  1862.— Locking- 
ton,  Proc.  Cal.  Acad.  Sci.,  vii,  p.  81,  1876  (San  Francisco).— Jordan  and  Gil- 
bert, Syn.  Fish.  N.  Am,,  p.  657, 1882  (coast  of  California).— Eigenmann  and 
EiGKNMANN,  Notes  San  Diego  Biol.  Lab.,  i,  p.  5, 1889,  in  part  (San  Diego) ;  id., 
Proc.  Cal.  Acad.  Sci.,  2d  ser.,  in,  p.  36, 1890  (Sau  Diego) ;  td.,  Proc.  U.  S.  Nat. 
Mus.,  1892,  p.  163  (San  Diego);  t<f.,  Aun.N.  Y.  Acad.  Sci.,  1892,  p. 354  (San 
Diego,  Cortes  Bank,  Santa  Barbara,  Monterey,  and  San  Francisco). 

Sehastichthys  JlavidHSf  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  in,  1880,  p.  455 
(San  Francisco,  Monterey,  San  Pedro,  San  Diego).  — Jordon  and  Jouy, 
Proc.  IT.  S.  Nat.  Mun.,  1881,  p.  8  (Monterey,  and  San  Francisco). — Jordan 
and  Gilbert,  Proc.  ir. S.Nat. Mus.,  1881,  p.  55  (San  Diego  to  Cape  Mendo- 
cino, Monterey).— Jordan,  Cat.  Fish.  N.  Am.,  p.  107  (California). 

Habitat.— San  Diego  to  Puget  Sound. 

2.  SEBASTOSOMUS  SERRANOIDES  (Eigenmann  and  Eigenmann). 

Sebaatodea  flavidus,  Eigenmann  and  Eigenmann,  Notes  San  Diego  Biol.  Lab.,  i, 

p.  5, 1889  (San  Diego),  in  part  [not  flavidua  of  Ayres];  id.,  Proc.  U.  S.  Nat. 

Mus.,  1892,  p.  163  (Sau  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p. 354  (San 

Diego). 

Stbaatodea  aerranoidea,  Eigenmann  and  Ekjenmann,  Proc.  Cal.  Acad.  Sci.,  2d 

ser..  Ill, p.  35,  1890 (Sau  Diego);  id.,  Proc.  U.  S.  Nat.  Mus.,  1892,  p.  163  (San 

Diego);  id.,  Ann.  N.Y.Acad.  Sci.,  1892,  p.  354  (San  Diego,  Cortes  Bank,  Monterey, 

San  Francisco). 

Habitat. — San  Diego  to  San  Francisco,  in  rather  shallow  water. 

The  specimens  examined  are  from  San  Diego  and  San  Francisco. 
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3.  SEBASTOSOMUS  MELANOPS  (Girard). 

Sebasies  melanopsy  Girard,  Ptoc.  Acad.  Nat.  Sci.  Phila.,  1854, viii,  p.  135. — Girard, 
U.  S.  Pac.  R.  R.  Surv.,  1858,  x,  p.  81  (Cape  Flattery  to  Astoria).— GCnther, 
II,  p.i)8,  1860  (copied).— SuCKLKY,  V.S.  Pac.  R.  R.  Siirv.,  1860,  xii,  p.  doi 
(Puget  Sound).— Ayres,  Proc.  Cal.  Acad.  8ci.,  fig.  66,  1862.— Lockington, 
Proc.  Cal.  Acad.  Sci.,  1876,  p.  81  (Sau  Francisco). 
Sehastichthys  melanops,  Gikakd,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1862,  p.  278. — Jor- 
dan &  JorY,  Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  8  (1882)  (Neah  Bay,  Wash- 
ington, Monterey,  San  Francisco). — Jordan  and  Gilbert,  Proc.  U.  S.  Nat. 
Mu8.,  IV,  1881,  p.  56  (1882)  (Monterey  northward).— Bean,  Proc.  U.S.  Nat. 
Mus.,  IV,  1881,  p.  252  (1882)  (Monterey,  San  Francisco,  Puget  Sound,  Sitka); 
and  p.  269  (Alaskan  peninsula  to  or  beyond  San  Francisco). — Jordan,  Cat. 
Fish.  N.  Am.,  p.  107, 1885  (California). 
Sehastodes  melanops,  Eujenmann  and  EiciENMANN.  Ann.  N.  Y.  Aca<l.  Sci.,  vi,  1S92, 

p.  354  (Monterey,  Alaska). 
Sebastoaomus  gimulanM,  Giix,  Proc.  Acad.  Nat.  Sci.,  Pliila.,  1864,  p.  147  (Cape 

Flattery). 
Habitat. — Monterey  to  Alaska. 
We  Lave  been  unable  to  recoi^nize  S.  Kimulam  from  the  following 
note  eonstitutiDff  its  sole  description  "  •  *  •  two  species  are  appar- 
ently confounded  by  Girard  and  tLe  name  Sebastes  melanaps,  one 
with  'a  small  sjune  upon  the  suprascapular  bone,  two  others  uiK)n  the 
ed|^e  of  the  operde,'  and  anotlier  from  Cape  Flattery  with  the  lower 
opercular  spine  as  well  as  the  supraorbital  ridges  obsolete,  and  the 
forehead  between  the  eyes  j)erfectly  arched.'" 

4.  SEIUSTOSOMl'S  ClLIATrS  (Tiles). 

Epinepheltts  ciHatus,  Tiles,  M<^m.  Acad.  Sci.,  St.  Peternlmrg,  iv,  p.  474,  1810. 
Sebastichthya  ciliatua,  Jordan  and  Jou  y,  Proc.  V.  S.  Nat.  Mus.,  iv,  1881,  p.  8  (1882) 

(Kodiak).— Bean,  I*roc.  V.  S.  Nat.  Mus.,  iv,  1881,  p.  252  (1882)  (Aleutians; 

Kodiak);  and  pp.  267  and  271  (Alaska);  oi>.  cit.,  1883,  p.  359  (Mary  Island; 

Tolstoi  Bay,  Alaska;    Nakat  Harbor,   Pt.  Chester,  Alaska).— Jordan,  Cat. 

Fish.  N.  Am.,  p.  107,  1885  (Alaska). 
Sebaatodea  cxHatuH^  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  a")8, 1883( Alaska).— 

EiGENMANN  and  Ekjknmann,  Ann.  N.  Y.  Acad.  Sci.,  181»2.  p.  355  (Alaska). 
Perca  rariabilia,  Pallas,  Zoo^r.  Rosso.  Asiat.,  in,  p.  241,  1811. 
Scbaatea  rariabilia,  Ctvikr  and  Val.,  iv,  p.  ai7, 1829.— Ot'XTiiER,  Cat.  Fish.  Brit. 

Mus.,  II,  p.  99,  1860. 
Habitat. — Ahiska. 

VI.  <ienus  SEBASTODKS,  Gill. 

Sebaaiodea,  (»ill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  18(>l,  p.  la's  (jtauciapinia)  ;  Eioen- 

MANN  and  Bkesox,  Amer.  Nat.,  July,  1893  (rodcliue<l). 
Type. — Sebaatea paurlspintHf  Ayres. 

Dr.  Gill  rightly  insisted  that  Sebastrn  jyaneispiniSy  Ayres  is  generically 
distinct  from  S.  nigrodnctm^  etc.  Snch  a  separation  is,  however, 
admissible  only  if  the  hetcrogonons  8i)ecies,  usually  lumped  under  the 
generic  name  SehafttichthifSy  ure  relegated  to  their  respective  genera. 
The  genus  approaches  SvhnstomHS  through  S,  goodvi.  The  genus  8e- 
bastomuHj  on  the  other  hand,  closely  ai>proaches  this  genus  through  A 
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elongaUis.    In  tho  weak  cranial  armature  it  closely  approaches  Sebas- 
toswnuH  flavi(hi8^  etc. 

ANALYSIS   OF   THK   SPECIES   OK    SKBASTODKS. 

a.  Preopercular  spines  radiating,  the  two  lowest  directed  downward.  Head  heavy, 
broad,  the  lower  jaw  not  greatly  projocting.  Posterior  angle  of  mandible 
below  middle  of  orbit.  Clear  vermilion,  no  black  anywhere;  tins  vermilion, 
membranes  of  dorsal  dusky.    A.  Ill,  8 ;  tubes  in  lateral  line  54 goodki,  7. 

aa,  Preopercular  spines  all  directed  caudad,  tho  two  lower  ones  remote  from  the  rest 
and  much  smaller.  Head  long,  pointed,  the  lower  jaw  much  projecting.  Pos- 
terior angle  of  mandible  behind  the  orbit  orange  red,  darker  above,  many 
irregular  dark  blotches  and  dots ;  young  olivaceous.  A.  Ill,  9 ;  tubes  in  lateral 
line  65-80,  scales  90-l()0 paucispinis,  2. 

1.  SEHASTODES  GOODEI,  Eigenmann  and  Eigenmann. 

Sebaatodes  goodei,  Eigknmaxn  and  Eigenmann,  Proc.  Cal.  Acad.  Sci.,  2d  ser.,  iii, 
p.  12,  1890  (San  Diego),  p.  36  (San  Francisco) ;  id.,  Proc.  U.  S.  Nat.  Mus.,  xv, 
1892,  p.  163  (1893)  (San  Die^o);  id.,  Ann.,  N.  Y.  Acad.  Sci.,  1892,  p.  354  (San 
Diego,  Monterey,  San  Francisco). 

Sehwftichthy  8  goodei,  Gilbert,  Proc.  U.S.  Nat.  Mus.,  xii,  1890,  p.  75  (1891)  (Coast 
of  California,  south  of  Point  Conception). 

Habitat. — San  Diego  to  San  Francisco.     Locally  abundant. 

2.  SEBASTODES  PAUCISPINIS  (Ay  res). 

Sehmten  paueiapinia,  Ayres,  Proc.  Cal.  Acad.  Sci.,  i,  p.  6,  1854  (San  Francisco). — 
GiRARD,  U.S.  Pac.  R.  R.  Surv.,  vi,  p.  15,  pi.  xxiia,  figs.  1-4,  1855  (San  Fran- 
cisco); op.  cit.,  X,  p.  83,  pi.  xiia,  figs.  1-4,  1858. —GCnt her.  Cat.  Fish.  Brit. 
Mus.,  II,  p.  98,  1860. 

Sebaatodes  paucispinis,  Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1861,  p.  165. —Ayres. 
Proc.  Cal.  Acad.  Sci.,  1862,  p.  215.— Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,1862,  p. 
278  (California).— Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880,  p.  455 
(1881)  (San  J^ancisco,  Monterey,  San  Luis  Obispo,  Santa  Barbara,  San 
Pedro).— Jordan  and  Jou y,  Proc.  U.  S.  Nut.  Mus.,  iv,  1881,  p.  8  (1882)  (Santa 
Barbara,  Monterey,  San  Francisco). — Jordan  and  Gilbert,  I.e.,  p.  55  (from 
San  FranciBco  to  the  Santa  Barbara  Islamic). — Bean,  I.e.,  p. 472  (Port 
McLaughlin,  Brit.  Columbia).— Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p. 
656,  1883  (Coast  of  California).— Jordan,  Cat.  f  ish.N.  Am.,  p.  107,  1885.— 
Eigenmann  and  Eigenmann  Note,  San  Diego  Biol.  Lab.,  i,  p.  5, 1889  (Cortes 
Bank);  id.,  Proc.  U.  S.  Nat.  Mus.,  xv,  1892,  p.  163  (1893)  (Cortes  Bank,  San 
Diego) ;  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  351  (San  Diego,  Cortes  Bank,  San 
Pedro,  Santa  Barbara,  Port  Harford,  Monterey,  San  Francisco). 

Habitat. — San  Diego  to  British  Columbia.    Abundant. 

VII.  GENUS  ALLIED  TO  SEBASTOMUS. 

Perea  variabilis,  Pallas,  Zoogr.  Rosso.  Asiat.,  in,  p.  241,  ISll  (in  part). 
Sebaatcs  matzubarw,  Hilcjendork,  Sitzber.  (iesellschaft  Naturforschender  Frennde 

Berlin  1880.  p.  170. 
Sebaaiodta  matzubara,  fornix's,  Proc.  Acad.  Nat.  Sci.,  Phila.,  188,3,  291. 
Habitat.— Aleutian  Islands. 

Tin's  species  is  known  to  us  from  descriptions  only.     It  seems  to 
form  the  type  of  a  genus  related  to  Sebastomus,  but  we  leave  the 


Digitized  by 


Google 


390         REVISIOy  OP  SESASTINJE-'ErGEKMAXS  AXD  BEESOX.    vol.  xxn. 


determination  of  its  generic  relationshii)8  to  some  one  who  has  speci- 
mens. 

VIII.    GENTS    SEBASTOMUS,  Gill. 

SehastomuSf  Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1864,  p.  147  (rottaceuSj. 

Type. — Sehastes  rosacens,  Girard. 
The  species  of  this  genus  are  all  closely  related.  The  armature  of 
the  skull  varies  but  little.  8.  ruber,  with  broken  cranial  ridges,  stands 
at  one  extreme,  8.  levis  at  the  other.  The  bulk  of  the  sjiecies  have  sev- 
eral pale  spots  on  the  sides  which  are  similarly  arranged  in  the  differ- 
ent species. 

ANALYSIS   OF  THE   SPECIES   OF   SEBASTOMl'S. 

a.  Cranial  ridges  entire. 
h.  Median  portion  of  interorbital  with  a  convex  ridge.     Cranial  ridges  low,  bones 
of  cranium  striate  or  granular;  symphyseal  knob  jiroject-^ 
ing  nearly  as  in  St'baatosomuB  flavidu9  ;   second  anal  spine 
little  longer  or  stronger  than  third. 

c.  (fill-rakers  very  long,  1^  in  orbit;  scales  all  ctenoid. 
d.  Supraocular,  postocular,  and  tyin]>auic  spines  tubercular  or  pyramidal, 
very  broad  and  short,  directed  upward  more  than  back- 
ward. Dorsal  spines  2%  in  head.  Symphyseal  knob  very 
sharp.  Numerous  accessory  scales  above  lateral  line  and 
on  tail.  Anal  spines  graduated,  slightly  more  than  3  in 
head.  Outlines  of  spinous  dorsal  little  archc^d.  Com- 
pressed, elongate.  Maxillary  reaching  to  middle  of  eye, 
Interorbital  slightly  convex,  as  wide  as  orbit  or  little 
wider.  Eye  longer  than  snout  3^-1  in  head.  Preorbital  4 
in  orbit,  with  2  small,  backward  directed  spines.  Head 
entirely  covered  with  moderate-sized  scales,  bo<ly  with 
larger  ones.  Kufous.  variously  marked  with  brown. 
Lateral  line  rufous.  I'pper  angle  of  operdc,  a  line  from 
eye  to  upper  half  of  pectoral,  another  parallel  to  it  from 
upper  angle  of  maxillary  backward,  and  tips  of  jaws 
dark  brown.  Axil  black.  Margin  of  spinous  doi-sal  and 
greater  part  of  membranes  of  soft  dorsal  black.  Caudal 
dusky.  Membranes  of  remaining  fins  chiefly  black. 
Head  3;  depth  3i ;  1).  XIII,  14;  A.  Ill,  8.     Tubes  in  lat.  1. 

56 Ri'Frs,  1. 

dd.  Supraocular,  postocular  and  tympanic  spines  all  slender,  conical,  their 
acute  tips  directed  backward  more  than  upward.  Dorsal 
spines  about  2i^  in  head.  SymphyKcal  knob  blunt.  Acces- 
sory scales  few.  Head  broad,  the  interorbital  3  in  the  dis- 
tance from  tip  of  snout  to  base  of  occipital  crest.  Man- 
dible, maxillary,  and  tip  of  snout  scaly.  Membranes  of 
spinous  dorsal  not  greatly  incised. 

f.  Scales  of  mandible  very  rough;  color  chiefly  brick  red miniati's,  2. 

ev.  Scales  of  mandible  smooth ;  color  chieriy  orange riNXiGKR,  3, 

cc.  (iill-rakers  short,  not  more  than  three  times  as  hi<;h  as  wide.  Scales  of  heail 
cycloid,  those  of  body  weakly  ctenoiil ;  accessory  scales 
numerous.  Head  narrow,  the  interorbital  4?  in  the 
distance  from  tip  of  sncmt  to  base  of  occipital  crest. 
Mandible,  maxillary,  and  tip  of  snout  naked.  Highest 
dorsal  s]>ine  little  less  than  half  h^ngtli  (»f  hea<l,  the  mem- 
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brane  of  tho  first  threo  spines  meeting  the  succeeding 
spines  at  their  basal    fiftlj.     Second  anal  spine  thick. 

Pink.     Fonr  interrupted  crossbara  of  black levis,  4. 

hh.  Median  portion  of  the  interorbital  deeply  grooved;  bones  of  cranium  smooth 
polished;  gill-rakers  rather  short;  accessory  scales  num- 
erous; second  anal  spine  usually  much  stronger  and 
longer  than  third.  Upper  parts  (except  in  gilli  and 
rupentria)  with  three  to  five  pink  blotches,  one  below  end 
and  or.e  below  origin  of  soft  dorsal ;  one  below  middle  of 
spinous  dorsal  just  above  the  lateral  line,  frequently  a 
smaller  one  above  this  near  the  base  of 'the  fin ;  usually  one 
at  the  base  of  the  fourth  dorsal  spine.  ^ 
/.  Dorsal  spines  moderate,  considerably  less  than  half  length  of  head. 
g.  Preorbital  with  three  flat  spines.  Maxillary  and  mandible  entirely 
scaled;  second  anal  spine  little  longer  than  third,  consid- 
erably shorter  than  the  rays,  2^  in  the  head.  Pink  over- 
laid with  bronze;  top  of  head,  and  back  above  lateral 
line  bronze,  the  five  spots  pink.  Sides  below  tho  lateral 
line  finely  vermicnlated  with  bronze,  which  occupies  more 
space  than  the  ground  color.  Dorsal  light  bluish-pink 
clouded  Avith  bronze,  the  rays  of  all  the  other  fins  pink, 
the  membrane  bronze.     D.XIII,  12-13;  A.III,  6;  tubes  37- 

40 ^REU8,  5. 

gg.  Preorbital  with  two  flat  spines, 
rt.  Upper  half  of  body  everywhere  with  conspicuous  small  round  pink 
spots.     Scales  of  the  cheeks  all  minute,  a  few  scales  on 
ujiper  part  of  maxillary  and  at  angle  on  lower  jaw.    Inter- 
orbital narrow  and  very  deeply  concave  .  constellatus,  6. 
hh.  Not  marked  with  small  round  white  or  pink  spots, 
t.  Gill-rakers  two  in  orbit;   both  jaws  with  smooth,  small  scales, 
interorbital  |  width  of  eye,  supraocular  ridge  low.    Many 
accessory  scales.      Pectoral  not  reaching  vent.      Light 
orange,  everywhere  overlaid  with  blackish,  the  latter  color 
forming  fine  reticulations  on  lower  part  of  sides.     Light 
spots  of   sides  large,  ill  defined.     Head,  2|;  depth,  2^; 

D.XIII,  12;  A.III,  6 umbro8US,7. 

ti.  (i ill-rakers  three  or  more  in  orbit. 


*  Seba9tomus  capensis  (LinX/EUS). 

Seha8t€8  capensiBy  Linn vE us  Gmelix,  hi,  1219.— Cuvikr  and  Valenciennks,  Hist. 
Nat.  Poiss.,  IV,  p.  341.— QuoY  &  Gaimakd,  Astrol.  Poiss.,  p.  690,  pi.  ii,  fig.  3.— 
Smith,  S.  Afr.  Pise,  pi.  22,  fig.  1.— GDitther,  Cat.  Fish.  Brit.  Mus.,  ii,  96, 1860 
(Cape  seas).— Steindachner,   Ichthyol.  Beitr.,  x,   38,  1881   (Chilian  and 
Cape  seas). 
Sehaates  oculatusj  Cuvier  and  Valenciennes,  Hist.  Nat.  Poiss.,  ix,  p.  466,  1833 
(Valparaiso).— Jen YN 8,  Zool.  Beagle  Fishes,  p.  37  (Valparaiso). — Gay,  Hist. 
ChiLZooL,  II,  p.  178  (Coastof  Chili).— CrviER,  Regno  Anim.,  111.  Poiss.,  pi.  23, 
fig.  3.— GOntiier,  Cat.  Fish.  Brit.  Mus.,  ii,  105, 1860  (copied). 
Sehastes  maculatuSj  Smith,  /.  c,  fig.  2  (not  of  Cuvier  and  Valenciennes). 
Habitat. — Chilian  and  Cape  seas. 
Dr.  Steindachner  has,  after  direct  comparison  of  specimens  from  Chili  and  from  the 
Cape  seas,  identified  tho  S.  oculatus  with  S.  capensis. 

Head  3  in  the  total  length ;  depth  about  3| ;  D.  XIII,  14 ;  A.  III.  6.  The  interocular 
space  equals  rather  more  than  half  the  diameter  of  the  eye,  is  concave,  with  two 
longitudinal  ridges.  Second  anal  spine  longest  and  strongest.  Red^  back  brownish, 
with  five  round,  red  sjiots. 
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j.  Without  bronze  spots. 

k.  Maudible  naked ;  second  anal  spine  moderate ;  pale  blotches 
on  sides  surrounded  by  purple.  Orange  red,  tinged  or 
mottled  with  golden  yellow.  Fins  rosy,  mottled  with 
orange ;  head  with  radiating  stripes  of  orange  and  rosy ; 
nape  with  alternating  bars  of  yellowish  and  deep  rod. 
Second  anal  spine 2^ in  head;  head,  2|;  depth,  3;  D.XIII, 

13;  A.III,  6 R08ACEU8,8. 

kk.  Mandible  tinely  scaled  near  its  base ;  second  anal  spine  equal 
to  maxillary,  2  in  head.  Bright  rose  red ;  region  above 
lateral  lino  with  much  deep  green,  the  green  replaced  by 
golden  below  the  lateral  line.  Top  of  head  with  cross 
bars  of  green  and  red.  Green  streaks  radiating  from  eyes. 
Head,  2^;  depth,  3;  D.XIII,  14 ;  A.III,  6;  tubes,  58. 

RHODOCHLORI8,  9. 

jj.  Dorsal  surface  rather  closely  covered  with  small,  round,  bronze 
spots,  which  extend  upon  the  membrane  of  the  soft  dorsal. 
Series  of  confluent  bronze  spots  form  radiating  streaks  on 
sides  of  head;  lower  lip  and  anterior  part  of  maxillary 
dusky.  A  few  conspicuous  spots  on  base  of  pectoral.  A 
light  spot  under  last  dorsal  spine,  one  on  opercular  flap. 
Mandible  entirely  naked;  maxillary  with  a  few  scales 
medially.  Preorbital  with  an  anterior  and  a  posterior 
spine.  Interorbital  nearly  evenly  concave,  the  median 
groove  shallow.  Upper  three  preoperoular  spines  directed 
backward.  Second  anal  spine  3^  in  head.  Lower  jaw  jiro- 
jecting;  nosymphyscalknob.     Head,  3;  depth,  3;  D.XIII, 

13^ ;  A.III,  7^.    Pores  in  lateral  line,  44 or 45 gilli,  10. 

ggg.  Preorbital  very  narrow,  its  least  width  less  than  one-fourth  pupil, 
iobate  and  without  spine.  Jaws  equal,  maxillary  reach- 
ing beyond  middle  of  pupil;  eye  2i  in  head,,  longer  than 
snout  or  interorbital,  whose  least  width  is  one-half  the 
orbit.  Nuchal  spines  present.  Longest  dorsal  spines  3 
in  head,  second  anal  spine  2f  in  head.  Pectorals  short, 
lg-2  in  head.  Snout  naked  or  nearly  so.  Scales  on  max- 
illary and  mandible  minute  and  smooth,  little  evident. 
Fins  with  a  thick  membrane  covered  with  fine  scales. 
Five  (lark  bars  on  back,  two  elongate  black  streaks  below 
lateral  line.  A  black  blotch  on  middle  of  ventrals,  a  bar 
at  base  of  pectoral  and  in  axil.  Head,  2^;  depth,  2J-3; 
D.XIII,  13;  A.III,  7.    Pores  in  lateral  line,  31. 

KUPKSTRIS,  11. 

//.  Dorsal  spines  little  if  any  less  than  half  length  of  head. 

/.  Mandibles  scaled,  except  about  the  pores;  maxillary  evenly 
scaled.  Preorbital  with  a  posterior  spine  only ;  inte)rorbi- 
tal  flattish,  with  a  deep  median  groove.  If  in  orbit;  orbit 
4  in  head;  second  anal  spine  2|-3  in  length  of  he<ad. 
Peritoneum  white  or  dusky.  Spinous  dorsal  deeply  in- 
cised, the  membrane  of  the  fifth  spine  meeting  the  sixth 
spine  near  its  basal  fourth.  Highest  spine  2-2^  in  head. 
Head  and  body  in  tense  rose  pink.  Back  and  dorsal  fin  indis- 
tinctly marked  with  raw  sienna,  fins  colored  like  the  body, 
D.  XIII,  13;  A.  Ill,  16;  tubes  in  lateral  line,  37..  .E08, 12. 

II.  Mandibles  entirely  naked;  maxillary  with  a  few  scalea 
above ;  preorbital  with  an  anterior  simple  spine,  or  a  pos- 
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terior  Biuuate  3  to  4-pointed  spine.  Interorbital  deeply 
concave  with  a  deep  median  groove,  1 J  in  orbit;  orbit  3^ 
in  head.  Second  anal  spine  2}  in  length  of  head.  Peri- 
toneum very  dark,  olivaceous  above,  sides  pinkish  and 
golden;  four  pink  spots  placed  as  in  ro8aceu8  but  less  dis- 
tinct. Body  above  lateral  line  with  numerous  well-de- 
fined spots  of  olive  green.  Fins  nearly  plain  red;  base 
of  dorsal    spotted    with    olive.     D.XIII,    13;    A.III;   6; 

tubes,   50 CHLOROSTICTUS,  13. 

aa.  Cranial  ridges  of  the  adult  brokeu  and  armed  with  accessory  spines.  Gill-rakers 
short  clavate.  Accessory  scales  numerous.  Second  anal  spine  little  larger  or 
longer  than  third.  Jaws  naked.  Interorbital  with  a  median  groove.  Color 
chiefly  deep  vermilion.    D.XIII,  14;  A.III,  7;  tubes  in  lateral  line,  50.rubbr,  14. 

1,  SEBASTOMUS  RUFUS  (Ei  gen  maun  and  Eigenmann). 

Sebastodes  rufus,  Eigknmann  and  Eigenmanx,  Proc.  Cal.  Acad,  Nat.  Sci.,  2d 
ser.,  III.,  p.  13, 1890  (San  Diego) ;  id.  Proc.  U.  S.  Nat.  Mus.,  xv,  1892,  p.  163, 1893 
(San  Diego) ;  id.  Ann.  N.  Y.  Acad.  Nat.  Sci.,  1892,  p.  355  (San  Diego). 

Habitat. — San  Diego. 

This  species  is  known  from  the  types  only.  In  many  of  its  charac^rs 
it  greatly  resembles  Acutomentiim.  The  parietals  are  nearly  touching 
for  a  considerable  distance  in  the  single  specimen  at  hand.  It  is  prob- 
able that  the  parietals  are  norumlly  united  and  that  this  species  should 
be  placed  near  Acutomentum  alutum^  Gilbert. 

2.  SEIUSTOMUS  MINIATUS  (Jordan  and  Gilbert). 

Sehoitichthyn  miniatus,  .Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880,  p.  70, 
(1881)  (Santa  Barbara,  Monterey,  San  Francisco);  op.  cit.,  p. 455  (San  Fran- 
cisco, Monterey,  San  Pedro,  Santa  Barbara). — Jordan  and  Jol'Y,  Proc.  U.  S. 
Nat.  Mus.,  IV,  1881,  p.  8  (1882)  (Monterey,  San  Francisco).— Jordan  and  Gil- 
bert, i.e.,  p.  57  (Santa  Barbara  to  San  Francisco). — Jordan,  Cat.  Fish.  N. 
Am.,  p.  108, 1885.— Eigenmann  and  Eigenmann,  Notes  San  Diego  Biol.  Lab., 
I,  p.  5, 1889  (Cortes  Bank). 

Sehastodes  miniatus,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  663,  1882  (San 
Francisco  to  San  Diego).— Eigenmann  and  Eigenmann,  Proc.  I  J.  S.  Nat.  Mus., 
xv,18J)2.p.  164  (1893)  (San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355. 
(San  Diego,  Cortes  Bank,  San  Pedro,  Santa  Barbara,  Port  Harford,  Mon- 
terey, San  Francisco). 

Habitat. — San  Diego  to  San  Francisco. 

This  species  is  very  abundant  in  the  waters  of  southern  California. 
The  specimens  examined  are  from  San  Diego  and  8an  Francisco. 

3.  SEBASTOMi:S  PINNIGEK  (Gill). 

Sebastodea  roMcemiy  Ayers,  Proc.  Cal.  Acad.  Sci.,  1862,  p.  216,  fig.  62  (not  Sebastes 
roaacfuSf  Girard). 

Sebatioaomu8  pinniger,  Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1864,  pp.  59, 147. 

Sebaatichthya  pinniger,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  in,  1880,  pp.  72, 
455  (1881)  (Pnget  Sonnd,  San  Francisco,  Monterey). — Jordan  and  JoUY, 
Proc.  U.S. Nat. Mus.,  1881,  p.  8  (Monterey,  Neab  Bay,  San  Francisco,  Puget 
Sound).— Jordan  and  Gilbert,  Proc.U.  S.  Nat.  Mus.,  iv,  1881,  p.  57(1882) 
(Monterey  northward).— Bean,  L  c,  1881,  p.  265  (Puget  Sound).— Jordan, 
Cat.  Fish.  N.  Am.,  p.  107, 1885. 
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Sebaatode8 pinnigevy  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  662, 1883.  (MoU- 
terej"  northward).— Eigenmann  and  Eigenmann,  Proc.  Cal.  Acad.  Sci.  2d 
ser.,  Ill,  p.  16,  1890  (San  Diego);  id.,  Proc.  U.  S.  Nat.  Mas.,  xv,  1892,  p.  164 
(1893)  (San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355  (Sari  Diego  to 
Puget  Sound). 

Habitat.— San  Diego  to  Puget  Sound. 

This  species  is  the  northern  form,  of  miniatUH.  It  is  rare  in  the  South 
but  abundant  northward. 

4.  SEBASTOMUS  LEVIS  (Eigenmann   and  Eigenmann). 

Sehastichthya  JeviSf  Eigrnmanx  and  Eioexmann,  Notes  San  Diego  Biol.  Lab.>  I,  p. 

6^  and  ii,  p.  1  (Cortes  Bank,  San  Diego). 
Sehaatodea  levU,  P]i(}rnmanx  and  Eigbxmann,  Proc.  Cal.  Acad.  Sci.,  2d  Ser., 

Ill,  p.  36  (Monterey);  t^.,  Proc.  U.  S.  Nat.  Nat.  Mus.,  xv,  1892,  p.  165  (1893) 

(San  Diego);  id.,  Ann.  N.  Y.  Acad.  Nat.  Sci.,  1892,  p.  355 (San  Diego,  Cortes 

Bank). 
Habitat.— San  Diego  north  to  San  Francisco. 

This  is  the  largest  of  the  rock  cod,  reaching  a  weight  of  30  pounds. 
It  is  abundant  on  the  coast  of  southern  Cahfornia. 

5.  SEBASTOMUS   iEREUS   (Eigenmann   and   Eigenmann). 

Sehaatodea cpreus,  Eigenmann  and  Eigenmann,  Proc.  Cal.  Acad.  Sci.,  2d  ser.,  iii,  p. 

20  (San  Diego) ;  id.,  Proc.  U.  S.  Nat.  Mus.,  xv,  1892,  p.  165  (1893)  (San  Diego) ; 

id,y  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355  (San  Diego). 
Habitat.— San  Diego. 

This  species  is  rather  rare  at  San  Diego.  In  all  characters  but  the 
parietals  the  single  specimen  now  in  the  National  Museum  agrees  with 
this  genus.  The  parietals  are,  however,  unquestionably  united  in  this 
specimen.  The  other  specimens  we  have  not  been  able  to  examine  in 
this  respect.  For  the  present  we  have  thought  best  to  place  this  spe- 
cies in  the  genus  Sehastomus. 

6.  SEBASTOMUS  CONSTELLATUS   (Jordan  and  Gilbert). 

Sebaaiichthifa  conatellatua,  Joudan  and  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  in,  1880,  p. 
295  and  455  (1881)  (Sauta  Barbara  Channel,  San  Francisco,  Monterey). — 
Jordan  and  Jouy,  Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  8  (1882).— Jordan  and 
Gilbert,  I.  c,  p.  57.— Jordan,  Cat.  Fish.  N.  Am.,  p.  108  (1885).— Eigenmann 
and  Eigenmann,  Notes  San  Diego  Biol.  Lab.,  i,  p.  7  (Cortes  Bank). 

Sebaatodca  conatellatuay  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  655, 1883  (Coast 
of  California,  San  Francisco  southward).— Eigenmann  and  Eigenmann, 
Proc.  U.  S.  Nat.  Mus.,  xv,  1892,  p.  165  (1893)  (San  Diego) ;  id.,  Ann.  N.  Y.  Acad. 
Sci.,  1892,  p.  355  (San  Francisco,  Monterey,  Santa  Barbara,  San  Diego). 

Habitat. — San  Diego  to  San  Francisco.     Abundant. 

The  specimens  examined  are  from  San  Diego,  Santa  Barbara,  and 
San  Francisco. 

7.  SEBASTOMUS   UMBROSUS   (Jordan   and   Gilbert). 

Sebaatichihys  iimftro«M»,  .Tordax  and  Gilrert,  Proc.  V.  S.  Nat.  Mus.,  v,  1882,  p. 
410  (1883)  (Santa  Barbara).— Jordan,  Cat.  Fisb. N.Am.,  p.  108,  1885  (Call- 
fomia). 
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Sebastodes  umhrosus,  Jordax  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  950, 1883  (Santa 
Barbara).— EiGENM ANN  and  Eigknmann,  Ann.  N.  Y.Acad. Sci.,  1892,  p. 355 
CSanta  Barbara). 

Habitat. — Santa  Barbara. 

This  species  is  known  from  the  tyx)es  only. 

8.  SEBASTOMUS   ROSACEUS   (  G  i  r  a  r  d  ). 

Sebastes roeaceuSj  Girard,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1854,  p.  146 j  IT.  S.  Pac.  R.  R. 
Surv.,  VI,  1855,  p.  14,  pi.  xxi  (San  Francisco);  /.  c,  x,  1858,  p.  78,  pi.  xxi 
(poor  fignre  from  8t)ecimen  in  bad  condition). — GCjntheR,  Cat.  Fish.  Brit. 
Mas.,  II,  p.  98,  1860  (copied).— Lockington,  Proc.  Cal.  Acad.  Sci.,  1876,  p.  79 
(San  Francisco). 

SebasUchthya  rosacens^  Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1862,  p.  278. — Jordan 
and  Gilbert,  Proc.  U.S.Nat.  Mus.,  iii,  1880,  p. 455  (1881)  (San  Francisco, 
Monterey,  Santa  Barbara). — ^Jordan  and  Jouy,  Proc.  U.  S.  Nat.  Mns.,  iv, 
1881,  p.  8  (1882)  (San  Francisco,  Monterey).— Jordan  and  Gilbert,  /.  c,  1881, 
p.  57  (San  Francisco  to  Santa  Barbara). — Jordan,  Cat.  Fish.  N.  Am.,  p.  108, 
1885  (California).— EigenmaNn  and  Eigenmanx,  Notes  San  Diego  Biol. 
Lab.,  I,  p.  7,  and  ii,  p.  1,  1889  (Cortes  Bank,  San  Diego). 

Sebastodes  roaaceus,  Jordan  and  Gilbert,  Syu.Fish.  N.  Am.,  p.  666,  1882  (Coast 
of  California). — Eigenmann  and  Ekjenmann,  Proc.  U.  S.  Nat.  Mas.,  xv,  1892, 
p.  164  (1893)  (San  Diego) |  irf.,  Ann.  N.'Y.  Acad.  Sci.,  1892,  p.  355  (San  Diego, 
Cortes  Bank,  Santa  Barbara,  Monterey,  San  Francisco). 
Sebastes  helromaculatus,  Ayres,  Proc.  Cal.  Acad.  Sci.,  ii,  p.  26,  1859,  tig.  8. — 
Lockington,  Proc.  Cal.  Acad.  Sci.,  1876,  p.  79  (San  Francisco). 

Habitat. — San  Diego  to  San  Francisco. 

The  specimens  examined  are  from  San  Diego  and  San  Francisco. 

9.  SEBASTOMUS  RHODOCHLORIS   (Jordan   and  Gilbert). 

Sebastichihys  rhodochloris,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  in,  1880, 
p.  144  (1881)  (Monterey);  and' p. 455  (San  Francisco  and  Monterey  Bay). — 
Jordan  and  Jouy,  Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  7  (1882)  (San  Francisco. 
Monterey).— Jordan  and  Gilbert,  /.  c,  1881,  p.  57  (Monterey  and  Faral- 
lones).— Jordan,  Cat.  Fisb.  N.  Am.,  p.  108,  1885  (California). 

Sebastodes  rhodochloriSy  Jordan  audCJiLBKRT,  Syn.  Fish.  N.  Am.,  p.  667, 1882  (Mon- 
terey and  San  Francisco). — Eigenmann  and  Ekjenmann,  Ann.  N.Y.Acad. 
Sci.,  1892,  p.  355  (Monterey,  San  Francisco). 

Habitat. — Monterey  to  San  Francisco,  off  the  coast. 

This  species  is  abundant  in  the  San  Francisco  markets,  where  it  is 
confounded  with  the  closely  allied  rosaceus. 

10.  SEBASTOMUS   GILLI   (K.  S.  Eigenmann). 

Sebastodes  gilU,  R.  S.  Eioenmaxn,  Amer.  Nat.,  xxv,  p.  151,  1891  (Point  Loma). — 
Eigenmann  and  Eigknmann,  Proc.  U.S.Nat.  Mus.,  xv,  1892,  p.  165  (1893) 
(San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355  (San  Diego). 

Habitat.— San  Diego,  in  about  100  fatboms.     Known  from  tbo  types  only. 

11.  SEBASTOMUS   UUPESTKIS   (Gilbert). 

Sebastichthys  rnpestrh,  (Jilbeut,  Proc.  V.  R.  Nat.  Mu8.,  xiii,  181K),  p.  76  (1891) 
(Coast  of  California,  soutb  of  Point  Conception). 


Digitized  by 


Google 


396         REVISION  OF  SEBASTIN^^EIGENMANN  AND  BEESON.    vou  xvii. 

Sehastodea  rupeatris,  Eigenmaxn  and  Eigenmann,  Ann.N.  Y.  Acad.  Sci.,  1892,  p. 
355. 

Habitat. — OfE  southern  California,  in  deep  water.  Known  only  from  the  col- 
lections of  the  U.  S.  F.  C.  steamer  Albatross. 

12.  SEBASTOMUS   EOS   (Eigenmann   and   Eigenmann). 

Sehastodea  eos,  Eigenmann  and  Eigenmann,  Proc.  Cal.  Acad.  Sci.,  1890,  2d  ser., 
Ill,  p.  18  (San  Diego) ;  id.,  Proc.  U.  S.  Nat.  Mas.,  xv,  1892,  p.  165  (1893)  (San 
Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1890,  p.  355  (San  Diego). 

HABiTAT.^Off  San  Diego  in  deep  water;  not  rare. 

13.  SEBASTOMUS  CHLOROSTICTUS   (Jordan   and  Gilbert). 

Sehastichthys  chlorosiictus,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  iii,  1880,  p. 
294  C1881)  (Monterey) ;  and  p.  455  (San  Francisco  and  Monterey) ;  op  oit.,  1881, 
p.  57  (Monterey  and  Farallones). — Jordan,  Cat.  Fish.  N.  Am.,  p.  108,  1885 
(California).— Eigenmann  and  Eigenmann,  Proc.  U.  S.  Nat.  Mu«.,  xi,  1888,  p. 
465  (1889)  (San  Diego) ;  id.,  Notes  San  Diego  Biol.  Lab.,  I,  p.  7  (San  Diego). 

Sebasiodes  chlorosHctuSy  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  668, 1882  (Mon- 
terey and  San  Francisco).— Eigenmann  and  Eigenmann,  Proc.  U.  8.  Nat. 
Mus.,  XV.  1892,  p.  165  (1893)  (San  Diego);  id.,  Ann.N.  Y.  Acad.  Sci.,  1892, 
p.  355  (San  Diego,  Cortes  Bank,  Port  Harford,  Monterey,  San  Francisco). 

Habitat. — San  Diego  to  San  Francisco ;  abundant. 

14.     SEBASTOMUS  RUBER  (  A  y  r  e  «  ). 

Sehaates  ruber,  Ayres,  Proc.  Cal.  Acad.  Sci.,  1854,  pp.  5,  7  (San  Francisco);  id., 
Proc.  Boston  Soc.  Nat.  Hist.,  1855,  p.  97;  id.,  Proc.  Cal.  Acad.  Sci.,  1862,  p. 
215.— LocKiNGTON,  Cal.  Acad.  Sci.,  1876,  p.  79. 

Sebaaiichthys  ruber,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880,  p.  455 
(1881)  (Puget  Sound,  San  Francisco,  Monterey,  Santa  Barbara). — Jordan  and 
JOUY,  Proc.  U.S.  Nat.  Mus.,  iv,  1881,  p.  8  (1882)  (Monterey,  San  Francisco, 
Puget  Sound).— Jordan  and  Gilbert,  7.  c,  1881,  p.  57  (Santa  Barbara  north- 
ward).— Bean,  /.  c,  1881,  p.  252  (Santa  Barbara,  Monterey,  San  Francisco, 
off  Port  Bingham,  Jacob's  Island,  Gulf  of  Alaska)  and  pp.  269,  271,  472 
(Alaska  to  or  bej'ond  San  Francisco;  Kygani  St.,  Alaska). — Jordan,  Cat. 
Fishes  N.  Am.,  p.  108,  1885  (California).— Eigenmann  and  Eigenmann. 
Notes  San  Diego  Biol.  Lab.,  i,  p.  6,  and  ii,  p.  1,  1889  (San  Diego). 

Sebasiodes  ruber,  Jordan  and  Gilbert,' Syn.  Fish.  N.  Am.,  p.  665,  1882  (Pacific 
Coast,  Santa  Barbara  north  ward). — Eigenmann  and  Eigenmann,  Proc.  U.  S. 
Nat.  Mus.,  XV,  1892,  p.  164  (1893)  (San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sri.. 
1892,  p.  355  (San  Diego,  Cortes  Bank,  San  Pedro,  Monterey,  San  Francisco, 
Alaska). 

Habitat. — San  Diego  to  Alaska;  abundant,  and  one  of  the  largest  species. 

IX.  Genus  PTEROPODUS,  Eigenmann  and   Beeson. 

Pteropodus,  Eigenmann  and  Beesox,  Amcr.  Nat.,  July,  1893  (malifftr). 
Type. — Sebastichthyn  malifjer,  Jordan  and  Gilbert 

This  gemis  is  composed  of  a  number  of  species  showing  coDSider- 
able  variations  in  the  gill-rakers  and  in  the  cranial  structure.  The 
gill-rakers  are  shortest  in  rastreUiger  and  longest  and  slenderest  in 
maliger.  The  cranial  spines  are  lowest  in  rastreUiger  and  highest  in 
nebulosus.  In  tlie  shape  of  the  body  elongatm  is  closely  related  to  saxt- 
collanudjyroriger.    The  latter  species  are  long  and  slender  and  have 
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thill  pectoral  rays.  They  probably  live  off  the  bottom.  Those  with 
thickened  pectoral  rays  are,  for  the  most  part,  heavy,  and  probably 
live  on  the  bottom  much  of  the  time.  The  genus  approaches  Sehas- 
tichthya  in  its  cranial  armature,  usually  naked  branchiostegals  and 
lower  jaw,  and  in  the  large  mucus  pores  of  the  lower  jaw.  It  differs 
from  that  genus  in  its  separate  parietals. 

ANALYSIS   OF   TIIK   8PKCIK8   OF   PTEROPODU8. 

a.  Lower  pectoral  rays  not  thickened.     Maxillary,  mandible,  and  lirancliiostegals 

more  or  less  scaled. 
6.  Buccal  and  gill  cavities  and  peritonenm  jet  black.  Palo  below,  dnsky  above, 
blotched  with  reddish  and  black ;  a  blackish  blotch 
on  opercle;  fins  dull  reddish,  irregularly  marked 
with  blackish,  caudal  mostly  red,  sometimes  with  a 
black  terminal  bar.  Short  and  deep,  heavy  anteri- 
orly with  slender  caudal  peduncle.  Maxillary  reach- 
ing beyond  pupil,  2jf  in  head;  jaws  equal,  the 
lower  mostly  included,  but  with  a  projecting  sym- 
physeal  knob.  Eye,  2J-3  in  head;  snout,  4f-6.  The 
two  lower  preopercular  spines  directed  downward 
and  backward,  the  others  back.  Two  or  three  strong 
preorbital  spines.  Gill-rakers  short,  5  in  orbit. 
Highest  dorsal  spine,  2|  in  head.  Secoml  aual  spine, 
2  in  head.  Scales  small,  not  regularly  imbricated, 
smooth  and  cycloid,  except  those  on  occiput  and  a 
few  along  the  lateral  line  on  posterior  part  of  body; 
snout  naked,  maxillary  and  mandible  only  partly 
scaled.     Head,  2i;   depth,  3;    D.XIII,  12;    A. Ill,  5; 

tube«,  40-45.     (Gilbert) sinensis,  1. 

bh.  Buccal  and  gill  cavity  white. 

c.  Three  or  four  brownish  bars  on  sides,  reduced  to  dorsal  blotches  in  the  adult; 
one  on  occiput,  one  including  front  of  dorsal,  one 
under  posterior  rays  of  dorsal,  one  under  soft  dorsal, 
and  one  on  back  of  tail.  Conspicuous  olive-brown 
spots  on  caudal,  usually  confined  to  base  and  upper 
lobe  of  fin.  Maxillary  reaching  to  posterior  margin 
of  pupil,  2^  in  head.  Eye,  2|-3i  in  head,  much 
longer  than  snout  or  interorbital  width.  Interorbital 
fiattish,  without  ridges.  Preorbital  one-third  pupil, 
with  two  strong  triangular  lobes  ending  in  spines. 
Cranial  ridges  low.  Preopercular  spines  directed 
backward.  Gill-rakers  slender,  2^  in  orbit.  Highest 
dorsal  spine,  2|  in  head.  Second  anal  spine,  2-2^^  in 
head.  Scales  rough-ctenoid  on  breast,  maxillary, 
mandible,  and  snout.  Head,  2J-2|;  depth,  3-3^  in 
the  length.  D.XIII,  12  or  13;  A.III,  7;  tubes,  45. 
(Gilbert) saxicola,  2. 

cc.  No  crossbars, 
d.  Olive- green,  marbled  with  darker;  sometimes  brownish;  no  red  any  where. 
Body  oblong,  not  tapering  rapidly.  The  lower  jaw 
somewhat  projecting.  Maxillary  extending  to  be- 
yond pupil,  2  in  head.  Eye,  3^  in  head.  Cranial 
ridges  low.  Preorbital  very  narrow,  with  two  stout 
spines.     Second  preopercular  spine  longer  and  slen- 
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deriT  than  tho  others.  Interorhital  space  broad  and 
slightly  convex,  widened  backward,  a  little  depressed 
on  each  side  next  the  superocular  spine.  Gill-rakers 
slender,  3  in  eye.  Preorbital  scaly;  maxillary  partly 
scaly;  mandible  with  some  smooth  scales.  Dorsal 
deeply  cmarginate,  the  highest  spine  2  in  head.  Uead, 
3;  depth,  2^;  D.XIll,  14;  A.IIl,  6;  Lat. 

1.,  52 ATROVIRKNS,   3. 

dd.  Intemii^ted  longitudinal,  olive-green  bands  on  the  sides  over  a  ground  of 
light  red;  upper  tins  blotched  with  olive,  lower  pale 
red.  Maxillary  reaching  to  posterior  part  of  orbit, 
2ir  in  head.  Eye,  3^  in  head;  interorhital  concave. 
Gill-rakers  al)out  3  in  eye.  Highest  dorsal  spine,  2 J 
iu  head.  Second  anal  spine,  2  in  head.  Peritoneum 
dusky.     Head,  2?;  depth,  3i;  D.XIll,  13; 

A. Ill,  6 KLONGATUS,  4. 

aa.  Lower  pectoral  rays  thick  and  fleshy.     . 

<f.  Elongate,  low<»r  jaw  projecting  and  with  a  strong  syinphyseal  knob. 
Maxillary,  mandible,  and  branch iostegnls  densely 
scaled.  Light  red  blotches  under  third  dorsal  spine 
and  under  the  tirst  and  liv*t  dorsal  rays.  General 
color  bright  light  red.  mottled  above  with  dusky 
olive-green;  opercle  with  a  dusky  blotch;  caudal 
bright  red,  speckled  with  dark  olive.  Mouth  small, 
the  short  maxillary  extending  to  beyond  the  middle 
of  the  eye,  2^  in  head.  Eye  very  large,  longer  than 
snout :  preorbital  narrow.  Interorhital  convex,  nearly 
as  broad  as  eye.  Gill-rakers  slender,  2  in  orbit. 
Highest  dorsal  spine,  3  in  head. 

/.  Second  anal  spine  much  longer  and  stronger  than  the  third,  2^  in  the 
head.  Peritoneum  black.  Head  3;  depth  3*;  D.XIll, 
13 ;  A.  Ill,  7 puoiUGEU,  5. 

ff.  Second  anal  spine  shorter  than  the  third;  peritoneum  white. 

BKKVISPINIS,  6. 

ee.  Body  short  and  deep;  lower  jaw  scarcely  projecting,  or,  the  jaws  equal. 
(J.  Gill-rakers  long,  about  2  in  orbit. 
h.  Peritoneum  jet  black;  dorsal  spines  low,  2^2^^  in  head.  Elongate, 
caudal  peduncle  3?  in  depth  of  body.  Maxillary  reach- 
ing vertical  from  middle  of  pupil,  2^  in  head.  Lower 
jaw  slightly  the  longer.  Eye  much  longer  than  snout, 
3-3^  in  head.  Interorhital  somewhat  concave.  If  iu 
diameter  of  orbit .  Preorbital  without  spines,  extremely 
narrow,  its  least  width  two-sevenths  pupil.  Preoper- 
cular  spines  directed  backward.  Second  anal  spine 
very  long,  l^-l^  in  head.  Scales  rough  ctenoid,  those 
on  maxillary,  mandible,  and  breast  smoother.  Five 
vaguely  defined  black  bars  on  back.  Two  black 
streaks  backward  from  eye,  the  upper  terminating  in 
a  conspicuous  blotch  on  opercle.  Head  2^;  depth 
3^^;  D.  Xlll,  14  or  15;  A.  Ill,  7  or  8;  tubes  42  (Gil- 
bert)   ZACENTRUS,  7. 

"hh.  Peritoneum  pale;  median  part  of  interorhital  with  a  deep  groove, 
i.  Dorsal  spines  high,  little  less  than  heaA  less  opercle,  their  mem- 
branes deeply  incised.    Jaws  equal.    Yellowish  brown, 
anterior  part  of  the  back  and  sides  usually  clear  yellow; 
breast  yellow ;  anterior  part  of  body  closely  covered 
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with  round  spots  of  orauge.  Soft  fins  slaty  black,  the 
pectorals  and  doi'sal  paler  at  base  and  speck  led .  Head 
2}]   profile  steep;  depth  2^.     D.  XIII,  13;   A.  Ill,  6. 

Tubes  in  lateral  line  47 maligbr,  8. 

a.  Dorsal  spines  moderate,  2  in  head ;  lower  jaw  projecting.  Three 
straight  dark  crossbars,  one  from  nape  across  base  of 
pectoral,  one  from  between  sixth  and  seventh  dorsal 
spines  toward  anus,  a  half  one  from  eighth  to  tenth 
dorsal  spines  to  lateral  line,  a  broader  one  below  soft 
dorsal.  These  bars  extend  onto  the  dorsal  lin.  A  few 
small  dark  spots  on  base  of  pectorals  and  on  shoulder; 
sides  of  tail  more  or  less  mottled.  Dark  streaks  radi- 
ating from  eye.  Maxillary  extending  beyond  eye, 
about  2.t  in  head.  Eye  equals  snout,  S'y  in  head;  con- 
siderably more  than  interorbital  width.  Interorbital 
concave;  two  strong  ridges  dividing  it  into  a  median 
and  two  lateral  grooves.  Preorbital  narrow,  with  two 
rtat  processes.  Preopercular  spines  directed  backward. 
Gill-rakers  about  2  in  orbit.  Second  anal  spine  2^  in 
head.  Maxillary,  mandibles,  and  snout  naked.  Scales 
mostly  cycloid.     Head  3;  depth  3;  D.  XIII,  14^;  A. 

III,6i DALLII,  9. 

gg.  Gill-rakers,  four  or  more  in  eye. 

j.  Interorbital  nearly  flat,  the  supraocular  ridges  scarcely  raised, 
cranial  ridges  all  low,  the  spines  directed  backward. 
k.  Gill-rakers  higher  than  wide.     Peritoneum  white.     Dorsal 
spines  2  in  head  or  longer. 

/.  Dark  brown  varied  with  light  brown caurinus,  10. 

II.  Lemon  yellow  to  dark  brick  red,  color  variable.     Frequently 
light  blotches  arranged  as  in  c^rysomelas,    D.  XIII,  Ifi ; 

A.  Ill,  6 VEXILLARIS,  11. 

kk.  Gill-rakers  scarcely  higher  than  they  are  wide.  Peritoneum 
brownish.  Dorsal  spines  about  2i  in  head.  Blackish 
green,   spotted  with   darker  and  with  lighter.     D. 

XIII,  13;   A.  Ill,  G RA8TRELLIGER,  12. 

JJ.  Interorbital  deeply  concave,  the  supraocular  ridges  high. 
Cranial  ridges  all  high,  the  spines  directed  backward 
and  usually  upward  and  outward. 

m.  Dorsal  spine  a  little  more  than  half  length  of  head; 
parietal  ridges  very  high ;  pale  blotches  on  sides,  form- 
ing a  continuous  lateral  band.  Body  and  fins  profusely 
speckled  with  pale;  dark  markings  black,  pale  mark- 
ings yellow.  Head  3;  depth  2f ;  D.  XIII,  13;  A.  Ill, 
7 ;  tubes  49 nbbulosus,  13. 

mm.  Dorsal  spines  not  more  than  half  length  of  head;  pale 
blotches  on  sides  not  forming  a  continuous  lateral 
band.  Occipital  ridges  moderate.  A  series  of  four 
light  spots  along  the  base  of  the  dorsals, 
ti.  Pale  markings  flesh-color;  dark  markings  olivaceous. 
Scales  rougher,  cranial  ridges  lower,  parietal  spines 
lower  and  narrower.  Spinous  dorsal  higher,  2  in  head, 
its  membranes  more  deeply  iin-ised  than  in  chryso- 

meXas carnati'r,  14. 

nn.  Pale  markings  yellow,  dark  markings  blackish.  Dorsal 
spines  2^  in  head.  Head  2i;  depth  2|;  1).  XIII,  13; 
A.  Ill,  6;  tubes  46 chrvkomklas,  15. 


Digitized  by 


Google 


400         REVISION  OF  SEBASTINjE—EIGENMANN  and  BEESON.    vol.  xvn. 


1.  PTEROPODUS  SINENSIS  (Gilbert). 

^ehastichthya  sinensis,  Gilbert,  Proc.  II.  S.  Nat.  Mus.,  xiii,  1890,  p.  81  (1891) 

(Sauta  Barbara). 
Sebctstodes  sinensiSy  EigkNxManx  nnd  Eioknmann,  Aim.  N.  Y.  Acad.  Sci.,  1892,  p. 

355  (Santa  Barbara). 
Habitat.— Santa  Barbara. 
This  species  is  known  only  from  the  types  collected  by  the  Albatross, 

2.  PTEROPODUS  SAXICOLA  (Gilbert). 

Sehiisiichihys  s<ixicola,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  xiii,  1890,  p.  78  (1891) 

(Coast  of  California  south  of  Point  Conception). 
Sehnstodes  saxicola,  Eigenmanx  and  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p. 

355  (Santa  Barbara). 
Habitat. — Coast  of  southern  California;  known  only  from  the  types. 

3.  PTEROPODUS  ATROVIRENS   (Jordan  and  Gilbert). 

Sebastichthys  airovirenSy  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880, 
pp.  27,  289,  &  455  (1881)  (San  Diego,  Catalina  Island,  San  Pedro,  Santa 
Barbara,  San  Luis  Obispo,  Monterey,  San  Francisco) — Jordan  and  JouY, 
Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  8  (1882)  (San  Pedro,  Santa  Barbara,  Mon- 
terey, San  Francisco)— Jordan  and  Gilbert,  I.  c,  p.  561  (San  Francisco  to 
San  Diego)— Jordan,  Cat.  Fish.  N.  Am.,  p.  107,  1885. 

Sebastodes  atrovirens,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  662, 1883  (Coast 
of  California)— Eigenmann  and  Eigenmann,  Proc.  U.  S.  Nat.  Mus.,  xv, 
1892,  p.  164  (1893)  (San  Diego) ;  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p.  355,  (San 
Diego,  Cortes  Bank,  Santa  Barbara,  Port  Harford,  Monterey,  San  Francisco). 

Habitat. — Coast  of  California  from  San  Diego  to  San  Francisco. 

We  are  indebted  to  Mr.  F.  C.  Test  for  an  examination  of  the  skull  of 
this  species. 

4.  PTEROPODUS  ELONGATUS  (Ay res). 

Sebastes  elongatus,  Ayres,  Proc.  Cal.  Acad.  Sci.,  1859,  p.  26,  fig.  9. 

Sebastichthys  elongaius,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880,  pp. 
143  &  455  (1881)  (Monterey,  San  Francisco) — Jordan  and  Jouy,  Proc.  U.  S. 
Nat.  Mus.,  IV,  1881,  p.  8  (1882)  (Monterey,  San  Francisco)— Jordan  and 
Gilbert,  I.  c,  p.  56 — Jordan,  Cat.  Fish.  N.  Am.,  p.  108, 1885  (California) — 
Eigenmann  and  Eigenmann,  Notes  San  Diego  Biol.  Lab.  i,  p.  7  &  ii,  p.  1, 
1889  (Cortes  Bank,  San  Diego). 

Sebastodes  elongaius,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  668,  1883  (Mon- 
terey and  San  Francisco)— Eigenmann  and  Eigenmann,  Proc.  U.  S.  Nat. 
Mus.,  XV,  1892,  p.  165  (1893)  (San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p. 
355  (San  Diego,  Cortes  Bank,  Monterey,  San  Francisco). 

Habitat. — San  Diego  to  San  Francisco;  abundant. 

This  is  one  of  the  smaller  species. 

5.  I^EROPODUS  PRORIGER  (Jordan  and  Gilbert). 

Sebastichthys  j)roriger,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880,  pp. 
327  and  455  (Monterey,  Farallones,  San  Francisco) — Jordan  and  Jouy,  Proc. 
U.  S.  Nat.  Mu6.,  IV,  1881,  p.  8  (1882)  (Monterey,  San  Francisco)— Jordan  and 
Gilbert,  I,  c,  p.  56,  (Monterey  and  Farallones)— Jordan,  Cat.  Fish.  N.  Am., 
p.  107, 1885. 
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Sebaatodea  prariger,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  pp.  661  &  950, 1883 
(Coast  of  California) — Eigknmann  and  Eigenmann,  Ann.  N.  Y.  Acad.  Sci., 
1892,  p.  355  (Monterey  and  San  Francisco)^ 

Habitat. — Monterey  to  San  Francisco. 

The  specimen  recorded  by  us  as  Sehastodes  proriger  from  San  Diego 
is  Acutamentum  macdonaldi. 

6.  FPEROPODUS  BREVISPINIS  (Bean). 

Sebiutiohtkys  proriger  brevispiniSy  Bean,  Proc,  U.  S.  Nat.  Mns.,   vi,  1883,  p.  359, 

( Hassler  Harbor) . 
SebastichthyB  breviapinU,  Jordan,  Cat.  Fish.  N.  Am.,  p.  107,  1885  (Alaska). 
Sebastodee  prartgery  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  950, 1883  (Alaska). 
Habitat. — Alaska. 
This  species  replaces  proriger  in  Northern  waters. 

7.  PTEROPODUS  ZACENTRUS  (Gilbert). 

Sebaatiohihys  zacentrus,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  xiii,  1890,  p.  77  (1891), 

(Santa  Barbara). 
Sebastodes  zacentruBt  Eiqenmann  ana  Eigenmann.  Ann.  N.  Y.  Acad.  Sci.,  1892,  p. 

355  (Santa  Barbara). 
Habitat. — Santa  Barbara. 

This  species  is  known  only  from  the  types. 

8.  PTEROPODUS  MALIGER  (Jordan  and  Gilbert). 

Sebiistichthya  maligeVf  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mns.,  1880,  iii,  pp. 
822  and  455  (1881),  (Faralloues,  Monterey  Bay,  Straits  of  Fuca). — Jordan  and 
JouY,  Proc.  U.  S.  Nat.  Mua.,  1881,  p.  7  (1882),  (Puget  Sound,  Monterey,  San 
Francisco).— Jordan  and  Gilbert,  L  c,  p.  58  (Monterey  northward). — ^Bean, 
L  c,  pp.  252,  269,  271-472  (Sitka,  Port  McLaughlin,  B.  C.)--Bban,  Proc. 
U.  S.  Nat.  Mus.,  VI,  1883,  p.  860  n884),  (Safety  Cove,  B.  C.V— Jordan  Cat. 
Fish.  N.  Am.,  p.  108, 1885.    . 

Sebastodes  maliger,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  673,  1883  (Mont- 
erey to  Sitka). — Eigenmann  and  Eigenmann,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p. 
355  (Monterey,  San  Francisco,  Puget  Sound,  Alaska). 
Habitat. — Monterey  to  Alaska. 

This,  one  of  the  prettiest  of  the  Scorpaenidae,  is  not  rare  at  San  Fran- 
cisco.   The  specimens  examined  are  from  that  place. 

9.  PTEROPODUS  DALLII  (Eig«nmanu  and  Beeson). 
PteropodusdalliifEiGKJ^MXJ^N  and  Beeson,  Amer.  Nat.,  1894,  p.  66  (San  Francisco). 

The  single  specimen  of  this  species  known  is  200  mm.  long.  It  belongs 
to  the  Indiana  University  and  was  probably  collected  by  Mr.  W.  G.  W. 
Harford,  of  the  University  of  California.  It  is  labeled  8.  aurictdatuSj 
var.,  and  in  general  appearance  it  resembles  that  species.  The  sculp- 
turing of  the  skull  and  absence  of  coronal  spines  separate  it  distinctly 
from  Auctospina.  In  coloration  it  seems  to  approach  P.  saxicola,  but 
it  diflfers  from  that  species  in  the  naked  snout  and  mandible,  in  the 
grooved  interorbital.  etc.  In  its  gill-rakers,  white  peritoneum,  grooved 
Proc.  K  M.  94 26 
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interorbital  it  approaches  P.  maliger^  from  which  it  diffi^s  in  many 
leatures.  , 

We  have  taken  the  liberty  to  name  this  species  for  Mr.  William 
Healey  Dall,  of  the  U.  S.  Geological  Survey,  who  has  been  intimately 
identified  with  west-coast  zoology  for  many  years. 

10.  PTEROPODUS  CAURINUS   (Jordan   and  Gilbert) 

Sebaaies  caurinuSf  Kichardsox,  Voy.  Snlph.,  p.  77,  pi.  41,  fig.  1,  1845. 

Sehasiichtkys  caiirinM*,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mas.,  iii,  1880,  pp. 
455, 466  (1881),  (Puget  Sound).— Jordan  and  Jouy,  Proc.  U.  S.  Nat.  Mas.,  iv, 
1881,  p.  7  (Puget  Sound).— Jordan  andGiLBKRT,  Proo.  U.  S.  Nat.  Mus.  iv,  1881, 
p.  58  (Puget  Sound  northward).— Bean,  Proc.  U.S.  Nat.  Mue.,  iv,  1881,  pp. 
252,  271,  and  472  (1882),  (Paget  Sound,  Old  Sitka,  Departure  Bay,  B.  C,  Roee 
Harbor,  Queen  Charlotte  Island,  Chacan,  Alaska) ;  Proc.  U.  S.  Nat.  Mug.,  vi, 
1883  p.  360,  (Duncans  Bay,  B.  C,  Departure  Bay,  St.  Mary  Island,  Alaska).- 
Jordan,  Cat.  Fish.  N.  Am.,  p. 108, 1885. 

SehMtodes  caurinus,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  672,  1883 
(Puget  Sound  to  Sitka).— Eigenmann  and  Eigenmann,  Ann.  N.  Y.  Acad. 
Sci.,  1892,  p.  355  (Puget  Sound,  Alaska). 

Habitat — Puget  Sound  to  Alaska. 

11.  PTEROPODKS  VEXILLARIS  (Jordan  and  Gilbert). 

Sebastichthys  vexillaria,  Jordan  and  Gilbert,  Proc.  U.  8.  Nat.  Mns.,  Ill,  1880,  p.  293 
(1881),  (Santa  Barbara  (Channel).— Jordan  and  Jouy,  Proc.  U.  S.Nat.  Mu8., 
IV,  1881,  p. 7  (1882),  (Monterey,  San  Francisco).— Jordan  and  Gilbert,  I.e. 
p.  58  (San  Diego  to  Pug<»t  Souud).— Ekienmann  and  Eigenmann,  Proc.  U.  S. 
Nat.  Mns.,  xi,  1888,  p.  4a5  (1889),  (San  Diego). 

Sebaatichthys  caurinus  rexillariSj  Jordan  and  (tiLBERT,  Proc.  U.S.  Nat.  Mus.,  iii, 

1880,  pp.  4.55,  466  (1881),  (l»uget  Sound).— Jordan,  Cat.  FUh.  N.  Am., p.  108 
(California). 

Sebaatodcs  caurinus  rvxillarisj  Jordan  and  (>ilbert,  Syn.  Fish.  N.  Am.,  p.  672, 1883 
(California). 

SebcLstodeB  rexillaris,  Eigenmann  and  Ekjenmann,  l*roc.  U.  S.  Nat.  Mus.,  xv,  1892 
p.  167  (1893),  (San  Diego).— Eigenmann  and  Eigenmann,  Ann.  N.  Y.  Aead. 
Sci.,  1892,  p.  355  (San  Diego,  Cortes  Bank,  San  Pedro,  Santa  Barbara,  Mon- 
terey, San  Francisco). 

SebastichthyH  carnatuSf  Eigenmann  and  Ekienmann,  Notes  San  Diego  Biol.  Lab., 
I,  p.  7, 1889  (Cortes  Bank)  not  carnaiuB  of  Jordan  and  (iILBRRT. 

Habitat.— San  Diego  to  Puget  Sound. 

Everywhere  abundant  and  very  variable.  The  Hi>ecinien8  examinod 
are  from  San  Die^o. 

12.  PTEHOPODrS  KASTKELLIGER  (Jordan  and  Gilhert). 

Sebai^tichthys  rofttrelliger,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Moa.,  ill,  1880,  pp. 
296,  455  (1881),  (San  Francisco,  Monterey,  San  Luis  Obispo,  Santa  RarUara, 
San  Pedro,  Santa  Catalina  Island).— Jordan  and  JouY,  l*roc.  U.  8.  Nat. 
Mus.,  IV,  1881,  p.  7  (1KX2).— Jordan  and  (Jilbert,  I*ror,  U.  S.  Nat.  Mns.,  iv, 

1881,  p. 58  (1882),  (Humboldt  Bay).— Jordan,  Cat.  Fish.  N.  Am., p.  106, 1885. 
Sebwtoden  rantrellujcr,  Jordan  and  (iIlbert,  Syn.  Fish.  N.  Am.,  p.  671, 1883,  (Coast 

of  California ).—Ei(;enm ANN  and  Eioenmaxn.  Proc.  U.  S.  Nat.  Mns.,  XV,  1892, 
p.  167  (1893),  (San  Diego) ;  irf.,  Ann.  N.  V.  Arad.  Sci.,  1892,  p.  355  (San  Diego, 
San  Pr«lr ».  S.nita  Barbara,  I*<»rt  Harford.  Monterey,  San  Franoisoo). 
Habitat.— San  Uiv^a  to  Humboldt  Bay. 
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Tbis  is  an  aberrant  species  with  very  short  gill-rakers  and  yery  thick 
lower  pectoral  rays.  In  its  gill-rakers  it  approaches  some  of  the  species 
of  Sebastomm.    The  specimens  are  from  San  Francisco  and  San  Diego. 

13.   PTEROPODUS  NEBULOSUS  (Ay  re  a). 

SehaHm  nebulo8U8j  Ayres,  Proc.  Cal.  Acad.  Sci.,  1854,  p.  5,  (San  Francisco). — 
Ayass^  Proc.  Boat.  Soc.  Nat.  Hist.,  1854,  p.  96. 

Sebastiehthya  n^uloaua,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.,  1862,  p.  278. — Jordak 
and  Gllbbrt,  Proc.  U.  S.  Nat.  Mus.,  ui,  1880,  p.  455,  (Puget  Sound,  San  Fran- 
cisco, Monterey).— Jordan  and  Jouy,  Proc.  U.  8.  Nat.  Mas.,  1881,  i v.  p.  7 
(1882),  (Neah  Bay,  Monterey,  San  Francisco,  Puget  Sonnd).— Jordan  and 
Gilbert,  I.  c,  p.  58,  (Monterey  to  Paget  Sound).— Bean,  Proc.  U.  S.  Nat. 
Mus.,  1881,  p.  265,  and  1883,  p.  360,  (Puget  Sound,  Vancouver  Island,  nea» 
St.  Mary  Island,  Alaska).— Jordan,  Cat  Fish.  N.  Am.,  p.  108, 1885. 

Sehastodea  nehuloauSf  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am,,  p.  676, 1883  (Van- 
couver Island  to  Monterey).— Eigenmann  and  Eigenmann,  Ann.  N.  Y.  Acad. 
SoL,  1892,  p.  355  (Monterey,  San  Francisco,  Puget  Sound). 

Sebaatea  fasdatuBj  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,p.  146;  td.,  U.S.Pac. 
R.  R.  Surv.,  VI,  p.  15, 1855  (San  Francisco) ;  op.  cH.,  p.  78,  pi.  xxii,  1858,  (Pres- 
idio Bay,  San  Francisco).— GCnther,  Cat.  Fish.  Brit.  Mus.,  ii,  p.  104, 1860. 

Sehaatichthya  faaciolaria  (Lockington),  Jordan  and  Gilbert,  Proc.  U.  S.  Nat. 
Mus.,  Ill,  1880,  p.  297  (1881),  (San  Francisco). 

Habitat.— Port  Harford  to  Puget  Sound. 

The  specimens  examined  are  from  Port  Harford. 

14.  Pl'EROPODUS  CARNATUS  (J  ord an  and  Gilbert). 

Sebaatichthya  carnatua,  Jordan  and  Gilbert,  Pr^cU.  S.  Nat.  Mus.,  iii,  1880,  pp.  7S, 
455  (1881),  (Monterey,  San  Francisco,  ^an  Luis  Obispo,  Santa  Barbara,  San 
Pedro).— Jordan  and  Jouy,  Proc.  U.  S.Nat.  Mus.,  iv,  1881,  p.  7  (1882),  (San 
Francisco,  Monterey).— Jordan  and  Gilbert,  2.  c,  p.  58.— Jordan,  Cat.  Fish. 
N.Am.,  p.  108, 1885. 

Sebaatodea  camatua,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  674, 1883  (Coast  of 
California).— Eigenmann  and  Eigenmann,  Proc.  U.  S.  Nat.  Mus.,  xv.,  1882,  p. 
168  (1893),  (San  Diego) ;  W.,  Ann.  N.  Y.  Acad.  Nat.  Sci.,  1892,  p.  355  (San  Diego, 
San  Pedro,  Santa  Barbara,  Port  Harford,  Monterey,  San  Francisco). 

Habitat. — San  Diego  to  San  Francisco. 

The  specimens  examined  were  collected  at  San  Francisco  and  San 
Diego. 

15.  PTEROPODUS   CHRYSOMELAS  (Jordan  and  Gilbert). 

Sebaaiichihya  n^bxdoauay  Jordan  and  Gilbert,  Proo.  U.  S.  Nat.  Mus.,  in,  1880,  p. 
73  (1881)  (not  S,  nebuloaua  of  Ayres). 

Sebaatichthya  ohryaomelaa,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880, 
pp.  455  and  465  (1881)  (from  San  Nicolas  to  Cape  Mendocino)— Jordan  and 
Jouy,  Proc.  U.  S.  Nat.  Mus.,  iv,  1881,  p.  58  (1882)  (Santa  Barbara,  San 
Francisco). 

Sebaaticthya  carnatna  chryaomeHaa,  Jordan,  Gat.  Fish.  N.  Am.,  p.  108,  1885. 

Sebaatodea  chryaemelaa,  Jordan  and  Gilbert,  Syn.  Fish.  N.  Am.,  p.  672,  1883. 
(San  Francisco  to  San  Diego)— Eigenmann  and  Eigenmann,  Proc.  U.  S. 
Nat.  Mns.,  xv,  1892,  p.  167  (1893)  (San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci., 
1892,  p.  355  (San  Diego,  San  Pedro,  Santa  Barbara,  Monterey,  San  Fran- 
cisco). 
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Sebastickthys  ohryaomelas  purpureus,  Eigenmann  and  Eigenmann.    Notes  San 

Diego  Biol.  Lab.  I,  p.  8,  1879  (Cortes  Bank). 
Habitat. — San  Diego  to  San  Francisco.    Abundant  and  variable. 

The  specimens  examined  are  from  San  Francisco. 

X.  Genus  AUCTOSPINA  (Eigenmann  and  Beeson). 

Auetospina,  Eigenmann  and  Beeson,  Amer.  Nat.,  Jaly>  1893  (auriculatut). 
Type. — Sebastes  auriculatus,  Girard. 

This  fjfenus  is  now  known  from  two  species.  One  of  these  inhabits 
the  shallow  bays  and  generally  shallow  waters  not  frequented  by  other 
species  of  this  group.  The  other  is  as  yet  known  from  deep  water  only, 
260  fathoms. 

The  genus  seems  to  us  to  be  well  characterized  by  the  presence  of 
coronal  spines,  a  pair  of  spines  on  tho  frontals  anterior  to  the  origin  of 
the  parietal  ridges.  In  auriculatus  there  is  a  blunt  knob  on  the  fron- 
tals between  the  coronal  spines  and  the  parietal  ridges. 

ANALYSIS   OF  THE   SPECIES  OF  AUCTOSPINA. 

a.  Peritoneum  black ;  maxillary  nearly  reaching  vertical  from  posterior  margin  of 
orbit,  2^  in  head;  eyo  large,  3^  in  head,  much  longer  than  snout  or  interor- 
bital  width ;  interorbital  with  a  pair  of  strong  ridges.  Preopercular  spines 
radiating;  highest  dorsal  spine,  2^  in  head;  mandible  scaled ;  scales  very  rough 
ctenoid,  those  on  breast,  branchiostegal  rays,  and  mandible  rough.  Unlforiu 
light  below,  a  narrow  black  streak  along  edge  of  spinous  dorsal,  the  trian- 
gular incised  portion  of  membrane  above  it  white  f  f).  Depth,  2};  head,  2|; 
D.  XIII,  13  or  14;  A.  111,6.    Lat.  line,  29 AURORA,  1. 

aa.  Peritoneum  white;  maxillary  reaching  beyond  eye,  2i  in  head;  eye,  4^  in 
head,  little  longer  than  snout ;  interorbital  with  a  median  ridge ;  preopercu- 
lar spines  all  directed  backward;  highest  dorsal  spine  2  in  head;  mandible 
naked ;  few  scales  on  breast  and  maxillary.  Blackish  brown,  mottled ;  flushed 
brownish  red.    Depth,  2^;  head,  3^;  D.  XIII,  13;  A.  Ill,  7.    Lat.  line,  45. 

AURICULATUS,  2. 

1.  AUCTOSPINA  AURORA  (Gilbert). 

Sehastichthys  aurora,  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  xiii,  1890,  p.  80  (1891) 

(Point  Conception). 
Sebaaiodes  aurora,  Eigenmann  and  Eigenmann,  Ann.  N.  Y.  Acad.   Sci.,  1892,  p. 

355. 
Habitat. — Coast  of  southern  California  in  deep  water. 

.This  species  is  known  only  from  the  Albatross^  collections. 

2.  AUCTOSPINA  AURICULATUS  (Girard). 

8ebaste8  auriculatus,  Girard,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1854,  pp.  131, 146; 
id,,  U.  S.  Pac.  R.  R.  Surv.,  vi,  p.  14,  1855  (San  Francisco);  id,,  x,  p.  80, 1858 
(Presidio,  San  Francisco )--Ayue8,  Proc.  Cal.  Acad.  Sci.,  186.*,  p.  215,  fig.  68. 

Sebaatichihys  auriculatus,  GiLL,  Proc.  Acad.  Nat.  Soi.,  Phila.,  1862,  p.  278 — Jordan 
and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  iii,  1880,  p.  455  (1881)  (Puget  Sound,  San 
Luis  Obispo,  Santa  Barbara) — ^Jordan  and  JouY,  Proc.  U.  S.  Nat.  Mus.,  iv, 
1881,  p.  7  (1882)  (mouth  Russian  River,  Santa  Barbara,  San  Francisco, 
Puget  Sound)— Jordan  and  Gilbert,  L  c,  p.  58  (Santa  Barbara  to  Puget 
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Sound)— Bean,  /.  c,  p.  265  (Vaucoiivsr    Island)— Jordan,  Cat.    Fish.  N. 

Am.,  p.  108,  1885  (California). 
Sebiiatodea  auriculatmy  Jordan  and  Gilbbrt,  Syn.  Fishes  N.  Am.,  p.  670,  1882 

(Vancouvera  to  Cerros  Idland)— Eigknmann  and  Eigenmann,  Proc.  U.  8. 

Nat.  Mus.,  XV,  p.  1892, 167  (1893)  (San  Diego) ;  tU,  Proc.  U.  8.  Nat.  Mus.,  xv, 

1892,  p.  167  (1893)  (San  Diego);  id.,  Ann.  N.  Y.  Acad.  Sci.,  1892,  p,  355  (San 

Diego,   Santa  Jiarbara,  Port  Harford,  Monterey,  San  Francisco,  Columbia 

River,  Puget  Sonnd). 
Sehastes  ruber  var. parvus,  Ai^rks,  Proc.  Cal.  Acad.  Sci.,  1854,  p.  7  (San  Francisco). 
Habitat. — San  Diego  to  Puget  Sound,  in  shallow  water.    Cerros  Island. 

The  specimens  examined  are  from  San  Diego,  Monterey,  and  San 
Francisco. 

XI.  Genus  SEBAST0P8IS,  Gill. 

Sebaatopsia,  Gill,  Proc.  Acad.  Nat.  Sci.,  Phila.,  1862,  p.  278  (polylepis),  1883,  p. 

207,  Sauvage  Nouv.  Arch.  Mus.  (2),  1  p. — Ann.  Sci.  Nat.  (5),  xvu,  art.  5, 

1875  (minutus), 
TYTE.—Sebtutea  minulu8,CvviKR  and  Valenciennes  =  Sebaates polylepi8,Bi,KBKEH. 

•      1.  SEBASTOPSIS  XYRIS,  Jordan  and  Gilbert. 

Sebastopais  xyria,  Jordan  and  Gilbert,  Proc.  U.  S.  Nat.  Mus.,  v,  1882,  p.  369  (1883) 
(Cape  San  Lucas)— Jordan,  Proc.  U.  S.  Nat.  Mus..  viii,  1885,  p.  387  (1886) 
(name). 
Head,  2i;  depth,  3i;  D.  XIII,  10;  A.  Ill,  5;  lat.  1.,  24  (pores).    Mouth  large, 
oblique,  the  maxillary  extending  to  beyond  pupil,  its  length  1^  in  head.    Jaws 
naked.    Preorbital  narrow,  its  edge  lobate,  not  spinous.    Eye  about  3^  in  head. 
Cranial  ridges  very  short,  sharp,  and  high.    Interorbital  space  narrow,  very  deeply 
concave,  with  two  longitudinal  ridges.    Preocular,  supraocular,  postocular,  tym- 
panic, parietal,   nuchal,   and  coronal  spines  present.    Suborbital  stay  forming  a 
sharp  elevated  ridge,  with  a  sharp  spine  near  its  front,  under  the  eye,  and  another 
near  its  junction  with  the  preopercle.    Gill  rakers  very  short.    Dorsal  fin  deeply 
notched,  the  longest  2|  in  head.    Second  anal  spine  much  longer  than  third.    Verti- 
cal fins  with  bands  and  blotches  of  dark  brown ;  a  large  dark  blotch  on  last  dorsal 
spines.    (Jordan  and  Gilbert.) 

HISTORICAL  LIST  OF   SPECIES  AND  THEIR  PRESENT  EQUIVALENTS. 

1810.  Epinephelua  ciliatua,  T\\es=:Sebaatoaomua  ciliatua. 

1811.  Perea  veriabilia,  ^M&8=^Seb(utoaomu8  ciliatua. 
1845.  Sebaatea  caurinua,  RichB.Td8on=Pieropodu8  caurtnua, 
1854.  Sebaatea  auriculatnaf  Qiran\=Aiiotoapina  auriculatua, 
1854.  Sebaatea  metanopSf  Q\T&rd=S€baatoaomua  melanopa. 
1854.  Sebaatea  roaaeeua,  GiTaj:d=Sebaatomua  roaaceua. 
1854.  Sebaatea  faaciatua,  GiTSLTd=Pteropodua  nebuloaua. 
1854.  Sebaatea  nebuloaua,  AyTe&=Pteropodua  nebuloaua, 
1854.  Sebaatea  ruber,  AyTeB=Sebaatomua  ruber. 

1854.  Sebaatea  pauciapinia,  AjTea=Sebaatodea  pauoiapinia. 
1854.  Sebaatea  parvus,  AjTes=Auctoapina  auriculatua. 
1859.  Sebaatea  nigrocinctua,  AjTeB—Sebaatichthya  niffrodnctua. 
1859.  Sebaatea  helvomaculatua,  AyTes=Sebaatomua  roaaceua. 
1862.  Sebaatodea  flavidua,  Ay Tes=Sebaato8omua  flavidus, 
1862.  Sebastodes  ovalis,  Ay Tes= A cutomentum  oralis. 
1864.  Sebastoaomua  pinniger,  Qill=Seba8tomua  pinniger. 
1864.  Sebaatoaomus  aimulana,  G'i\l= Sebaatoaomua  melinopa. 
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1880.  Sebaates  viatzuharcB,  Hilgenclorf= matzuhara. 

1880.  Sebaatea  maohrochir^  QuntheT=Seha8tolohu8  machrochir, 
1880.  Sehastiohthys  aerriceps,  Jordan  and  GMbeTt=Seb<i8tiohthy8  aerricepa, 
1880.  Sebaatichihya  miniatua,  Jordan  and  Gilhert= Sehaaton^ua  miniaiua, 
1880.  Sehaatiohthya  camatua,  Jordan  and  QilheTt=Pteropodu8  camnUu. 
1880.  Sehaatiohthya  etitomelaaf  Jordan  and  Gilbert=Pniii(Mrpina  entomelaa, 
1880.  Sebaatichthya  rhodoohlariaj  Jordan  and  GilheTt= Sebaatomua  rhodooM^ma, 
1880.  Sebaatichthya  atrovirena,  Jordan  and  Gi\heTt= Pteropodue  atrovirena. 
1880.  Sebaatich  thya  rubrivinctua,  Jordan  and  Gi\heTt=S€ba8tichthya  i^ubrivinctua, 
1880.  Sebaatichthya  vexillaria,  Jordan  and  Gilheit^ Pteropodua  vexillaria, 
1880.  SebaaHehthya  chloroatictua,  Jordan  and  G\ihert=^ Sebaatomua  ehlorostictua. 
1880.  Sebaatichthya  canatellatus  Jordan  and  Gi\heTt= Sebaatomua  canatellatua. 
1880.  Sebaatichthya  raatrelliger,  Jordan  and  Gi\heTt= Pteropodua  raatrelliger. 
1880.  Sebaatichthya  faadolaria,  JjOckington=Pteropodua  nebuloaua, 
1880.  Sebaatichthya  maliger,  Jordan  aud  GilheTt=zPteropodua  maliger. 
1880.  Sebaatichthya proriger,  Jordan  and  GilbcTt=Pteropodua  prariger. 

1880.  Sdtaatichthya  chryaomelaa,  Jordan  and  GilheTt=: Pteropodua  chryaamelaa, 

1881.  Sebaatichthya  myatinu8f  Jordan  and  Gilberts:  Primospina  myatinua. 

1882.  Sebaatopaia  xyria,  Jordan  and  Gilhert^Sebaatopaia  xyria. 

1882.  Sebaatichthya  umbroaua,  Jordan  and  Gilhert=Sebaatomua  umbroaua, 

1885.  Sebaatichthya  breviapinia,  Bean=P(eropo<7u«  breviapinia, 

1889.  SebMtichthya  levia,  Eigenmann  and  'Eigenm&un=Sebaatomua  levia. 

1889.  Sebaatichthya  purpureua,  Eigenmann  and  'Eigenm&mi=  Pteropodua  chry- 

aomelaa, 

1890.  Sebaatodea  goodei,  Eigenmann  and  EigGnmst,nn=^Sebaatodea  goodei. 
1890.  Sebaatodea  rufu8f  Eigenmann  and  Eigenmanu=5e&a«<oiitt<«  rufua. 
1890.  Sebaatomua  melanoatomuay  Eigenmann  and  £igeumann=Jctttomefi(um 

melanoaiomua, 
1890.  Sebaatodea  eoa,  Eigenmann  and  I^igenm&nii=S€ba8tomua  eoa, 
1890.  Sebaatodea  cereua,  Eigenmann  and  Eigenmsinn=Seba8tomua  csreua, 
1890.  Sebaatodea  aerranoideaf  Eigenmann  and  BigenmB,nii=Sebaato8omua  aer^ 

ranoidea, 
1890.  Sebaatolobua  alaaoanua,  liesm=Sebaaiolobua  alaacanua, 
1890.  Sebaatichthya  alutuaf  Gi\heTt=  Acutomentum  aluiua. 
1890.  Sebaatichthya  rupeatria,  Gi\hGTt=Sebaaiomua  rupeatria, 
1890.  Sebaatichthya  zacentrua,  GilheTt=^Pteropodua  zacentrua. 
1890.  Sebaatichthya  acucicola,  GilheTt=Pteropodua  aaxicola, 
1890.  Sebaatichthya  diplaproa,  Gilhert^Sebaatichthya  diplaproa, 
1890.  Sebaatichthya  aurora,  GU.beTt=Auctoapina  aurora. 
1890.  Sebaatichthya  intronigerf  Gilbwt=Acutomentum  melanoatomum, 

1890.  Sebaatichthya  ainenaia,  GHhert^Pteropodua  aineaia. 

1891.  Sebaatodea  gilli,  R.  S.  Eigenmanu=5e&a«tomtt«  gilli. 

1893.  Acutomentum  maodonaldi,  Eigenmann  and  Bee8on=^ctffom«iitttm  mae- 

donaldi. 
1893.  Pteropodua  dallii,  Eigenmann  and  BeeQOi\=^Pteropodu8  dallii. 

SYSTEMATIC  LIST  OF    THE    SPECIES  OF   SCOBP^NID^,    BASED  UPON 
THE  PRESENT  BEYISION. 

I.  Sbbastolobus,  Gill. 

Sebaatolobua  maorochir  (Giinther). 

Sebaatolobua  alaacanua,  Bean. 
II.  SebastichthyS;  Gill. 

Sebaatichthya  nigrocinctua  (Ayres). 

Sebaatichthya  aerricepa,  Jordan  and  Gilbert. 

Sebaatichthya  rubrivinctua,  Jordan  and  Gilbert. 

Sebaatichthya  diploproa,  Gilbert. 
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III.  AcUTOMENTUM,  Eigenmauii  and  Beeson. 

AcutomenUim  melanosiomum  (Eigeninann  and  Eigenmann) 
Acutomentum  macdonaldiy  Eigenmann  and  Beeson. 
Acutomenium  ovalia  (Ayres). 
Acutomentum  alutum  (Gilbert). 

IV.  Primospina,  Eigenmann  and  Beeson. 

Primospina  mystinua  (Jordan  and  Gilbert). 
Primospina  entomelas  (Jordan  and  Gilbert). 

V.    SRBA8T080MU8,  Gill. 

Sebmtosomus  flavidua  (Ayres). 

Sehastosomus  aeiranoides  (Eigenmann  and  Eigenmann). 

Sehaatosamua  melanopa  (Girard). 

Sehaf^toaomua  ciliatua  (Tiles). 
VI.  Skbastodes,  Gill. 

Sebaatodea  goodei^  Eigenmann  and  Eigenmann. 

Sehaatodea  pauciapinia  ^^  Ayres). 
VII.  Genus  allied  to  Sebastomus. 

f        matzuharcef  Hilgendorf. 
VIII.  Sebastomus,  Gill. 

Sehasiomua  capenaia  (Llnneens). 

Sebaatomua  rufua  (Eigenmann  and  Eigenmann). 

Sehaatomua  miniatua  (Jordan  and  Gilbert). 

Sebaatomua  pinniger  (Gill). 

Sehaatomua  levia  (Eigenmann  and  Eigenmann). 

Sehaatomua  wreua  (Eigenmann  and  Eigenmann). 

Sehaatomua  conateUatua  (Jordan  and  Gilbert). 

Sehaatomua  umhroaua  (Jordan  and  Gilbert). 

Sehaatomua  roaaceua  (Girard). 

Sebaatomua  rhodochloria  (Jordan  and  Gilbert). 

Sehaatomua  gilli  (R.  S.  Eigenmann). 

Sehaatomua  rupeatria  (Gilbert). 

Sehaatomua  eoa  (Eigenmann  and  Eigenmann). 

Sehaatomua  chloroatictua  (Jordan  and  Gilbert). 

Sehaatomua  t'uher  (Ayres). 
IX.  Ptekopodus,  Eigenmann  and  Beeson. 

Pteropodua  ainenaia  (Gilbert). 

Pteropodua  aaxieola  (Gilbert). 

Pteropodua  atrovirena  (Jordan  and  Gilbert). 

Pteropodua  elongatua  (Ayres). 

Pteropodua  proriger  (Jordan  and  Gilbert). 

Pteropodua  hrevlapinia  (Bean). 

Pteropodua  zacenlrua  (Gilbert). 

Pteropodua  maliger  (Jordan  and  Gilbert). 

Pteropodua  dallii,  Eigenmann  and  Beeson. 

Pteropodua  caurinua  (Jordan  and  Gilbert). 

Pteropodua  vexillaria  (Jordan  and  Gilbert). 

Pteropodua  raatreUiger  (Jordan  and  (iilbert). 

Pteropodua  nebuloaua  (Ayres). 

Pteropodua  carnalua  (Jordan  and  Gilliert). 

Pteropodua  chryaomelaa  (Jordan  and  Gilbert) 
X.  AUCTOSPINA,  Eigenmann  and  Beeson. 
Auctoapina  aurora  (Gilbert). 
Auctoapina  auriculatua  (Girard). 
XI.  Skbastopsis,  Gill. 

Sehaatopaia  Tijris,  Jordan  and  Gilbert. 
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ADDITIONAL    NOTES    ON    THE    NATIVE    TREES    OF    THE 
LOWEE  WABASH  VALLEY, 


By  Robert  Ridgway. 


Since  the  publication  of  my  "Notes  on  the  Native  Trees  of  the 
Lower  Wabash  and  White  River  Valleys  in  Illinois  and  Indiana,"  ♦  and 
the  additions  avd  corrections  to  the  same  article^t  a  considerable 
amount  of  further  information  has  been  gathered,  partly  through  my 
own  observations  during  occasional  visits  to  that  region,  but  chiefly 
through  investigations  made  by  Dr.  J.  Schneck,  of  Mount  Oarmel, 
111.,  who  having  been  appointed  by  the  State  authorities  to  make  an 
exhibit  of  Illinois  woods  at  the  New  Orleans  Exposition,  was  enabled 
to  take  measurements  of  many  species  which,  for  one  reason  or  another, 
I  had  not  measured.  Dr.  Schneck  having  kindly  furnished  me  with 
these  measurements  and  given  me  permission  to  publish  them,  they  are 
presented  in  the  following  notes,  except  in  those  cases  where  figures 
already  published  are  not  affected. 

After  the  lapse  of  so  many  years,  it  is  to  be  expect.ed  that  additions 
are  to  be  made  to  the  list,  that  some  statements  are  to  be  modified, 
and  that  errors  are  to  be  corrected.  These  will  be  found  under  appro- 
priate headings  at  the  end  of  this  paper. 

Before  proceeding  to  take  up  the  species  in  regular  order,  it  may  be 
well  to  explain  that  the  first  number  corresponds  with  the  numeration  of 
my  first  paper,  while  the  number  in  parentheses  prefixed  to  the  name  of 
a  species  corresponds  in  each  case  with  that  given  in  the  octavo  edition 
of  Prof.  Sargent's  "  Catalogue  of  the  Forest  Trees  of  North  America," 
published  in  1880,  |  and  not  with  the  numeration  of  the  large  quarto 
"  Report  on  the  Forests  of  North  America  (exclusive  of  Mexico)," 
published  in  1884. 

•  Proc.  U.  S.  Nat.  Mus.,  v,  1882,  pp.  49-88,  (1883).  (Actual  date  of  publication  of 
edition  of  "separatee,"  June  12,  1882.) 

t  Additions  and  corrections  to  the  list  of  native  trees  of  the  Lower  Wabash  Val- 
ley.   Botanical  Gazette,  viii,  No.  12,  Dec.  1883,  pp.  345-352. 

t  Sargent,  Charles  S. — A  Catalogue  of  the  Forest  Trees  of  North  America;  Tenth 
Census  of  the  United  States,  Govt.  Printing  Office,  Washington,  1880. 
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Measurements  of  girth  are  always  taken  above  the  swell  at  the  base 
of  the  tree,  or  at  a  height  usually  of  2  to  4  feet,  though  sometimes  5  or 
6  feet  from  the  ground.  The  height  is  always  measured  from  a  felled 
tree  with  a  100-foot  tapeline.  Unless  otherwise  stated,  all  trees  meas- 
ured were  found  in  the  immediate  vicinity  (within  3  miles  radiofi)  of 
Mount  Garmel,  111.,  though  sometimes  on  the  opposite  side  of  the 
Wabash  Kiver,  in  Knox  and  Gibson  counties,  Indiana. 

2.  (8.)  LTRIODENDRON  TULIPIFERA,  Linnseus.    Tulip  Tree;  "Poplar." 

A  large  poplar  cut  for  shingles  8  miles  east  of  Vincennes  measured  8 
feet  across  the  top  of  the  stump,  which  was  solid  to  the  center;  the 
last  cut  was  63  feet  from  the  first,  and  the  trunk  made  80,000  shingles. 

3.  (10.)  A8IMINA  TRILOBA  (LinnaBUS)  Dunal.    Pawpaw. 

The  largest  specimen  measured  by  Dr.  Schneck  was  48  feet  high  and 
27  inches  in  circumference. 

4.  (14.)  TILIA  AMERICANA,  L  i  n  n  aa  u  8  .    American  Linden.     "  Lin." 

Dr.  Schneck's  largest  measurements  are,  girth,  17^  feet;  height,  135 
feet 

6.  (— .)  '^ILEX  VERTICILLATA.    Black  Alder." 

This  should  read  '*  Ilex  decidua^  Walter.  Deciduous  Holly .**  /. 
verticillata  occurs  also,  but  it  is  only  a  shrub. 

7.  (40.)  iESCULUS  GLABRA,  WiUdenow.    Smooth  Buckeye. 

A  tree  of  this  species  measured  by  Dr.  Schneck  was  83  feet  high  and 
35  inches  in  circumference. 

II.  (53.)  NEGUNDO  NEGUNDO  (Linn8eu8)Kar8ten.    Box  Elder. 

A  tree  measured  by  Dr.  Schneck  was  60  feet  high  and  OJ  feet  in  cir- 
cumference. 

13.  (— .)  RHUS  GLABRA,  Linnieus.    Smooth  Sumac. 

Dr.  Schneck  measured  a  specimen  of  this  species  which  was  20  feet 
nigh  and  9  inches  in  girth. 

16.  (65. )  GYMNOCLADUS  DIOICUS  (Linn»u8)Kooh.  Coffee-bean ;  Coffee-nut. 

Height,  129  feet;  circumference,  7^  feet,  are  the  dimensions  of  a  tree 
measured  by  Dr.  Schneck. 

17.  (66.)  GLEDITSIA  AQUATICA,  Marshall.    Water  Locust. 

The  known  size  which  this  tree  attains  is  considerably  increased  by 
Dr.  Schneck's  measurements,  which  show  that  a  height  of  90  feet  is 
sometimes  reached,  the  specimen  measured  being  only  4^  feet  in  cir- 
cumference. 

18.  (67.)  GLEDITSIA  TRIACANTHOS,  L  1  n  n  »  u  a  .    Honey  Locust. 

The  largest  specimen  measured  by  Dr.  Schneck  was  156  feet  high  and 
18  feet  in  circumference. 
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19.  (58.)  ROBINIA  PSEUD  ACACIA,  Linnaeus.    Black  Locust. 

A  cultivated  specimen,  growing  in  Wabash  County,  111.,  measured 
by  Dr.  Schneck,  was  95  feet  high  and  11 J  feet  in  circumference. 

21.  (76.)  PRUNUS  AMERICANA,  Marshall.    Wild  Plum. 

The  tree  from  which  Dr.  Schneck's  specimens  of  the  wood  were  taken 
measured  28  feet  high  and  27  inches  in  circumference. 

22.  (78.)  PRUNUS  ANGUSTIFOLIA,  Marshall.     Chickasaw  Plum. 

Dr.  Schneck's  specimen  was  20  feet  high  and  21  inches  in  circum- 
ference. 

23.  (81.)  PRUNUS  SEROTINA,  Ehrmann.     Wild  Cherry. 

A  wild-cherry  tree  measured  by  Dr.  Schneck  was  135  feet  high  by 
10^  feet  in  circumference. 

25.  (87.)  PYRUS  CORONARIA,  Linnaeus.      Crab  Apple. 

Dr.  Schneck's  specimen  was  28  feet  high  and  26  inches  in  circum- 
ference. 

28.  (96.)  CRAT^GUS  CRUS-GALLI,  Linnaeus.    Cockspur  Thorn. 

Height,  32  feet;  circumference,  20  inches  (Schneck). 

30.  (102.)  CRAT^GUS  TOMENTOSA,  Linnaeus.     Black  Thorn. 

Height,  29  feet;  circumference,  21  inches  (Schneck). 

31.  (105.)  AMELANCHIER  CANADENSIS,  Medic  us.    June  Berry. 
Height,  38  feet;  circumference,  28  inches  (Schneck). 

32.  (106.)  LIQUID AMBAR  STYRACIFLUA,  L  in  n  »  u  s .    Sweet  Gum. 

Articles  describing  this  species  refer  to  the  corky  excrescences  to 
the  branchlets  as  if  they  were  a  constant  feature.  So  far  is  this  from 
being  true  that  it  is  probably  no  exaggeration  to  say  that  not  5  per 
cent,  of  the  total  number  of  trees  possess  them,  or  at  least  they  are  not 
conspicuously  developed  in  a  greater  proportion.  Indeed,  so  far  as  my 
observation  goes  (and  I  have  examined  many  hundred  trees),  these 
excrescences  are  decidedly  exceptional. 

37.  (124.)  VIBURNUM  PRUNIFOLIUM,  Linnteus  .     Black  Haw. 

Height,  21  feet;  circumference,  11  inches  (Schneck). 

41.  (154.)  FRAXINUS  PUBESCENS,  Lamarck.  Red  Ash. 
Height,  138  feet;  circumference,  16  feet  (Schneck). 

44.  (157.)  FRAXINUS  VIRIDIS,  Michaux,  f.  Green  Ash. 
Height,  92  feet;  circumlerence,  5  feet  (Schneck). 
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45.  (165.)  CATALPA  SPECIOSA,  Warder.     Catalpa. 

While  near  Fairfield,  Wayne  county,  111.,  in  May,  1890, 1  was  shown  a 
number  of  small  but  flourishing  catalpa  trees  which  had  sprouted  irom 
fence  posts.  The  latter  had  been  split  and  put  into  the  ground  while 
green  and  sprouted  at  the  ground,  the  sprouts  forming  well-shaped 
trees  10-15  feet  high  with  stems  of  proportionate  thickness.  I  supposed 
they  had  been  planted  inside  the  fence,  and  would  not  have  suspected 
their  curious  origin  had  not  my  attention  been  called  to  it. 

47.  (176. )  ULMUS  ALATA,  M  i  c h  a  u  x .     Winged  Elm. 

Height,  55  feet;  circumference,  27  inches  (Schneck).  In  the  town  of 
Fairfield,  Wayne  county,  111.,  are  some  beautiful  examples  of  this 
handsome  tree  planted  as  shade  trees  along  some  of  the  streets.  They 
have  assumed  a  symmetrical  spreading  form  and  display  conspicuously 
the  curious  corky  winged  appendages  to  the  branches.  This  species  is 
abundant  in  bottom  lands  of  Wayne,  Eichland,  Edwards,  and  adjoining 
counties  in  Illinois. 

49.  (179.)  ULMUS  PUBESCENS,  Walter.     SUppery  Elm. 

A  tree  measured  by  Dr.  Schneck  was  83  feet  high  and  7J  in  circum- 
ference. 

50.  (183.)  CELTIS  MISSISSIPPIENSIS,  Bosc.    Missigslppi  Hackberry. 

This  is  surely  a  distinct  species  from  C.  occidentalis  in  the  region 
under  consideration,  being  always  easily  distinguished  by  the  con- 
spicuously different  foliage,  bark,  and  fruit — the  latter  not  only  differ- 
ent in  size  but  in  color  also.  I  found  it  abundant  in  creek  bottoms  in 
the  southern  portion  of  Richland  county.  111.,  where  some  of  the  trees 
were  taller  than  I  had  seen  them  elsewhere,  apparently  100  feet  or 
more  in  height. 

A  specimen  measured  by  Dr.  Schneck  was  95  feet  high  and  5J  in 
circumference. 

59.  (202.)  HICORIA  GLABRA  (Miller)   Britton.      Pignut;   Broom  Hickory. 
Height,  120  feetj  circumference,  8J  feet  (Schneck). 

60.  (203.)  HICORIA  SULCATA  (Willd enow)  Britton.     Big  Shell-bark;  Bot- 

toms Shell-bark. 

Height,  119  feet;  circumference,  8  feet  (Schneck). 

— .  (200.)  HICORIA  AQUATIC  A,  Micbaux,  f.    Water  Hickory. 

This  species  was  not  included  in  my  list,  although  referred  to  in  the 
introduction  (p.  50)  as  having  been,  ^^ith  H.myristicwfarmiSy  mentioned 
by  Prince  von  Wied,  in  the  list  of  trees  observed  by  him  at  New  Har- 
mony, Ind.*    Under  date  of  December  15,  1883,  Dr.  Yasey  wrote  me 

*  Beise  in  das  innere  Xord-anierika,  i,  p.  209. 
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tlijit  he  lia<l  lately  received  specimens  of  IT.  aquatica  from  Mr.  W.  F. 
Fortune,  collected  at  Equality,  Gallatin  county,  111.,  adding  that  it 
was  sent  to  him  as  IT.  Pecan^  "  which  the  foliage  much  resembles,  but 
tlie  nuts  are  much  flattened,  and  ridged,  and  the  meat  is  as  bitter  as 
that  of -ff.  minima.'^ 

In  view  of  this  virtual  conlirmation  of  Prince  von  Wied's  record  of 
n.  aquatica^  H,  myriaticceformis  should  be  looked  for  in  the  lower 
Wabash  bottom-lands. 

65.  (218.)  QUERCUS  DIGITATA  (Marshall)  Sudworth.    Spanish  Oak. 

A  specimen  of  this  oak  measured  by  Dr.  Schneck  was  97  feet  high 
and  6  feet  in  circumference. 

In  the  White  Eiver  bottoms  there  occurs  a  very  strongly  marked 
variety,  of  this  species  or  possibly  a  tree  that  is  specifically  distinct,  dis- 
tinguished from  the  true  Q,  digitata,  which  is  especially  a  tree  of  thin- 
soiled  uplands,  by  its  much  larger  and  taller  growth  and  distinctly 
light-colored  bark.  In  fact,  although  it  has  the  bristle-pointed,  acute- 
lobed  leaves  of  the  black-oak  group,  and  moreover  has  the  lobes  shaped 
as  in  Q.  digitata  and  the  under  surface  of  the  leaves  densely  tomentose 
as  in  that  species,  the  bark  of  the  trunk  is  so  light-colored  as  to  cause 
the  tree  to  be  easily  mistaken  for  one  of  the  white  oaks,  as,  for  example^ 
Q.  alba  or  Q.  Muhlenbergiiy  which  it  further  resembles  in  habit.  So  very 
diflferent  is  it,  in  these  particulars,  from  Q.  digitata  that  I  feel  quite 
certain  it  will  prove,  on  investigation,  to  be  at  least  subspecifically 
distinct. 

The  first  specimen  met  with  by  me  was  growing  in  the  White  River 
bottoms,  about  five  miles  above  the  mouth  of  that  stream,  on  the  south- 
ern side.  It  measured  14  feet  in  circumference,  with  the  trunk  free  of 
branches  for  at  least  70  feet,  but  rather  crooked.  Other  trees  quite 
identical  in  characters  were  afterward  examined  by  Dr.  Schneck  and 
myself  near  White  River  Pond,  several  miles  southwest  of  the  tree 
above  mentioned,  but  neither  of  us  have  seen  it  elsewhere  than  in  the 
bottomlands  lying  between  the  extreme  lower  portions  of  White  and 
Patoka  rivers,  where  the  typical  black-barked  Q.  digitata  seems  not  to 
occur  at  all,  being,  as  previously  stated,  apparently  confined  to  thin- 
soiled  or  clayey  uplands. 

66.  (222.)  QUERCUS  IMBRICARIA,  Michaux.    Laurel  Oak;  Shingle  Oak. 
Height,  100  feet;  circumference,  8  feet  (Schneck). 

67.  (226.)  QUERCUS  LYRATA,  Walter.     Swamp  Poet  Oak ;  Overcup  Oak. 

This  tree  grows  in  the  bottoms  of  all  the  streams  tributary  to  the 
Wabash,  at  least  as  far  north  as  Jasper  county,  111.,  where  I  found  it 
in  the  vicinity  of  Eafe's  mill,  in  July,  1887.    In  Fox  Biver  bottoms, 


Digitized  by 


Google 


414  TBEES  OF  THE  WABASH  VALLET-BIDGWAT. 


immediately  west  of  Sugar  Creek  prairie,  Bichland  county,  this  oak 
was  the  prevailing  species  over  considerable  areas  of  swampy  woods. 

69.  (I.)  QUERCUS  MICHAUXI,  Nnttall.    Michanx's  Oak;  Basket  Oak. 

More  recent  investigations  have  shown  this  tree  to  be  a  common  one 
in  rich  bottom-lands,  and  certainly  specifically  distinct  (in  our  district) 
from  Q. platanaides  {Q.  bicolor). 

70.  (228.)  QUERCUS  MUHLENBERGII,  Engelmann.  Yellow  Oak;  "Chinquapin.^' 

Height,  155  feet;  circumference,  12  feet  (Schneck). 

71.  (229.)  QUERCUS  NIGRA,  Linnwua.    Black  Jack;  Jack  Oak. 
Height,  65  feet;  circumference,  3 J  feet  (Schneck). 

75.  (286.)  QUERCUS  MINOR  (Marshall)  Sargent.    Post  Oak. 

While  my  estimate  of  "about  50  to  80  feet  high,  and  2  to  3  feet  in 
diameter"  as  the  "usual  size  of  the  heavier  growth^  is  probably  very 
nearly  correct,  larger  trees  occur,  one  measured  by  Dr.  Schneck  being 
103  feet  high  and  10  in  circumference. 

79.  (244. )  OSTRYA  VIRGINIANA  (M  i  1 1  e  r)  W  i  1 1  d  6  n  o  w.    Hop  Homboam. 
Height  25  fe«t,  girth  26  inches  (Schneck). 

82.  (249.)  BETULA  NIGRA,  L  i  n  n  ro  u  s.    Red  Birch;  River  Birch. 
Height  105  feet,  circumference  10  feet  (Schneck). 

84.  (— .)  SALIX  DISCOLOR,  Muhlenberg.     Glaucous  Willow. 

Height  15  feet,  circumference  9  inches  (Schneck). 

— .  (— .)  SALIX  LONGIFOLIA,  Muhlenberg.    Long-leafed  WiUow;   Sand-bar 

Willow. 

•  Height  70  feet,  circumference  20  inches  (Schneck). 

85.  (261.)  SALIX  NIGRA,  Marshall.    Black  Willow. 

My  maximum  measurement  of  87^  feet  is  exceeded  by  one  by  Dr. 
Schneck  of  a'tree  which  was  95  feet  high  and  7 J  feet  in  circumference. 

88.  "POPULUS  TREMULOIDES.    Aspen;   Quaking- Asp."    (=  P,   grandideniata 
Michanx.    Large-toothed  Aspen!). 

Dr.  Schneck  measured  a  tree  of  this  species  which  was  97  feet  high 
and  4§  feet  in  circumference. 
P.  tremuloides  apparently  does  not  occur  in  our  region. 

89.  (277.)  JUNIPERUS  VIRGINIANA,  Linnjeus.    Red  Cedar. 

A  specimen  growing  in  Saline  County,  111.,  measured  by  Dr.  Schneck, 
was  75  feet  high  and  5  feet  in  circumference. 
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90.  (— .)  JUNIPERUS  COMMUNIS,  Liniiasus.     Juniper. 

A  Saline  County  specimen  measnred  by  Dr.  Schneck  was  25  feet 
high  and  18  inches  in  circumference. 


APPENDIX. 

A. -NUMBER  OF  SPECIES  OF  NATIVE   TREES  ASCERTAINED  TO  OCCUB 
INDIGENOUSLY  IN  THE  LOWER  WABASH  VALLEY. 

The  total  number  of  species  given  in  my  catalogue  is  94;  but  from 
this  number  the  following  are  to  be  deducted,  as  being  more  properly 
classed  as  shrubs  than  trees : 

1.  Rhus  glabra.    Smooth  Samac.  i  3.   Viburnum  deniatum.    Arrow-wood. 

2.  Amorpha  fruticoaa.    False  Indigo,  i  4.  Salixludda.    Shining  WUlow 

The  number  would  thus  seem  to  be  reduced  to  90;  but  the  additions 
far  outnumber  the  reductions,  the  following  having  been  omitted  from 
my  list: 

•1.  Pielea  irifoliaUiy  L  i  n  n  »  n  s.     Hop  Tree. 

*2.  Euonymus  airopurpureua,  J  &c  q^uiu.    Burning  Bush;  Wahoo. 

3.  Bhamnus  Caroliniana,  Walter.     Carolina  Buckthorn. 

4.  j^aculns  octandra,  Marshall.     Sweet  Buckeye. 

5.  Rhus  Vernix,  L  1  n  n  te  u  s.     Poison  Sumac ;  Poison  Dogwood ;  Poison  Elder. 
*6.  Craicegus  apaihulata,  M  i  c  h  a  u  x.     Small-fruited  Haw. 

*7.  HamameUa  Virginicaf  L  i  n  n  iB  u  s.     Witch  Hazel. 

8.  Ngaaa  aquatiea^  M  a  r  s  h  al  1 .    Tupelo. 

9.  Vacdnium  arhoreum,  Marshall.     Farkle-herry . 

10.  Bumelia  lanuginosa^  P  e  r  8  o  o  n  .     Gum  Elastic ;  Shittim  wood. 

1 1 .  Bumelia  lycioides,  6  le  r  t  n  e  r .     Southern  Buckthorn. 

12.  Mohrodendron  ietraptera  (Linntfius)  Brit  ton.     Silver-bell  Tree;  Snow- 

drop Tree;  Calico- wood. 
*13.  Foreatiera  acuminaiOf  P  o  i  r  e  t .    Water  Privet. 

14.  Planera  aqualica,  G  m  e  1  i  n .     Water  Elm. 

15.  Hicoria  eiquatica  (Michaux.  f.)  Britton.     Water  Hickory. 

16.  Caatanea  pumila  ( L i n  n  ip  u s)  Miller.     Chinquapin . 
*17.  Salix  longifolia,  Muhlenberg.     Sandbar  Willow. 

Of  the  above,  those  marked  with  an  asterisk  have  been  identified  in 
the  immediate  vicinity  of  Mount  Carmel,  the  others  being  mainly  more 
southern,  or  occurring  only  farther  down  the  river.  No.  6,  CraUegm 
spathulataj  is  not  included  in  Dr.  Sch neck's  list  and  has  not  been  met 
with  by  him  or  myself  during  recent  years.  Specimens  in  fruit  were 
found  by  us,  however,  near  Mauck's  Pond,  Gibson  County,  Ind.,  in 
September,  1871.*  There  is  some  doubt  as  to  No.  16,  Castanea  pumilaj 
which  is  given  on  Prof.  Sargent's  authority;  but  there  is  a  possibility 
of  an  error  having  been  made  from  the  circumstance  that  the  name 
"chinquapin"  is  in  that  region  almost  universally  applied  to  the  fruit 
of  Quercm  Muhlenbergii. 


*  See  American  Naturalist^  December,  1872,  p.  728. 
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The  actual  number  of  indigenous  species  of  trees  in  the  Lower  Wa- 
bash Valley  (from  the  mouth  of  White  Eiver  southward)  would  thus 
appear  to  be  107,  but  the  total  may  be  still  larger  through  the  probable 
addition  of  Ilex  opaca^  quoted  from  southern  Indiana,  Crataegus  arho- 
reacens  (Union  and  Jackson  counties,  111.),  JSicoria  myristiccefonnis 
(Posey  County,  Ind.,  fide  Prince  von  Wied),  and  a  few  of  more  general 
distribution  (as  Zflmus  racemoaa)  which  have  not  yet  been  reported 
from  the  area  under  consideration. 

B.— NUMBER  OF  SPECIES  GROWING  IN  RESTRICTED  AREAS. 

Some  interesting  additions,  or  additional  observations,  may  be  made 
to  the  lists  given  on  pages  50  to  63  of  my  catalogue.  Begarding  list 
"(2)",  for  example  (pp.  52, 53),  it  may  be  stated  that  the  piece  of  woods 
in  question  consisted  wholly  of  low  flat  ground,  much  of  it  under  water 
in  wet  weather.  Much  valuable  timber  had  been  culled  over  the  whole 
area,  while  from  considerable  portions  nearly  all  the  large  growth  had 
been  destroyed,  two  species  (the  Western  Catalpa  and  Black  Walnut, 
easily  identified  from  the  stumps)  having  in  fact  been  quite  extermi- 
nated. If  these  latter  had  been  still  growing,  the  total  number  of 
species  growing  on  the  75  acres  would  apparently  be  54,  instead  of  52, 
as  given  in  the  list.  A  subsequent  examination,  however,  revealed 
the  presence  of  two  additional  species,  viz:  Frcuvinus  quadrangulata 
(Blue  Ash),  and  Hicoria  microcarpa  (Little  Shellbark),  making  the 
actual  total  56  species.  During  a  later  examination  (made  in  Octo- 
ber, 1882),  which  was  restricted  to  22  acres  of  the  same  piece  of  woods, 
no  less  than  43  species  of  trees  were  detected,  notwithstanding  one 
piece  of  8  acres  had  been  wholly  deprived  of  the  undergrowth  and 
most  of  the  large  trees,  while  more  or  less  timber  had  been  cut  from 
the  whole  tract.  This  gives  about  two  additional  species  of  trees 
for  each  separate  acre  of  the  whole  area.  The  species  noted  are  the 
following: 


1.  LiHodendron  tuUpifera.    Common. 

2.  Asimina  triloba.    Common. 

3.  Acerrubrum,    Common. 
i.  Acer  saccharum.  Common. 


16.  Fraxinus  Americana,    Common. 

17.  Fraonnus  quadrangulata.    Common. 

18.  Sassafras  sassafras.    Common. 

19.  Ulmus  Americana,    Abundant. 


5.  Rhus  copalJina,      Common,   growing  ,  20.    Ulmus  puhescens.    Common. 

20  to  30  feet  high.  '  21.  Celtis  occidentalis,    A  few  small  trees. 

6.  Gleditsia  triacanthos,      A  few  small  ,  22.  Morus  rubra.    Common. 

trees.  23.  Platanus  occidentalis.    Common. 

7.  Gymnocladus  dioicus,      A  few  small     24.  HicoHa  ovata.    Abundant. 

trees.  25.  Sicoria  microcarpa.     Common. 

8.  Cercis  Canadensis,     Common.  26.  Hicoria  sulcata.    Common. 

9.  Prunus  Americana.     Common.  27.  Hicoria  alba.    Common. 

10.  Prunus  serotina.    Eare.  28.  Hicoria  glabra.    Common. 

11.  Liquidambar  Styraciflua.     Common. 

12.  Corn  us  florida.    Common. 

13.  Nyssa  sylvatica.    Common. 

14.  Viburnum prunifolium.    Abundant. 

15.  Diospyros  Virginiana.    Common. 


29.  Hicoria  minima.    Common. 

30.  Quercus  alba.    Abundant. 

31.  Quercus  platanoides.    Common. 

32.  Quercus  macrocar pa.   Rather  common. 

33.  Quercus  coccinea.    Common. 
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Zi,  Querous  velutina,    Coramon.  41. 

35.  Querous  rubra.    Common. 

36.  Quercus  paluatris.    Common.  42. 

37.  Querous  imbricaria.    Common. 

38.  Fagus  atropunicea.    Common.  43. 

39.  Carpinus  Virginiana.    Common. 

40.  Salix   nigra.      Most    abundant    tree 

along  edge  of  swamp. 

On  a  tract  of  40  acres,  partly  cleared,  1  mile  southeast  of  Olney, 
Bichland  County,  HI.,  the  following  species  were  recognized  during  an 
imperfect  survey  of  the  woods : 


Populus      heterophylla.        Abundant 

along  edge  of  swamp. 
Populus  monilifera.     Common  along 

edge  of  swamp. 
Populus    grandidentata.        Sparingly 

scattered  through  woods. 


1.  Asimina  triloba.    Common. 

2.  Acer  saccharinum.    Common. 

3.  Acer  rubrum.    Rare  f 

4.  Acer  sacdharum.     Common. 

5.  Glediisiatriacanthos,    Common. 

6.  Cerois  Canadensis.    Abundant. 
7.'  Prunus  Americana.     Common. 

8.  Prunus  serotina.    Common. 

9.  Pyrus  coronaria.    Common. 

10.  Cornus  fiorida.    Abundant. 

11.  Nyssa  sylvatica.    Common. 

12.  Diospyros  Virginiana.    Common. 

13.  Fr€ueinu»  quadrangulaia.    Common. 

14.  Catalpa  spedosa.    Common. 

15.  Sassafras  sassafras.    Common. 

16.  Ulmus  Americana.    Common. 

17.  Ulmus puhescens.    Common. 

18.  Moms  rubra.    Bather  common. 

19.  Platanus  ooddentalis.    Common. 

20.  Juglana  nigra.    Common. 


21.  Hicoria  ovata.    Common. 

22.  Hicoria  minima.     Common. 

23.  Hicoria  glabra.    Common. 

24.  Hicoria  alba. .  Abundant. 

25.  Quercus  alba.    Abundant. 

26.  Quercus  pi  atanoides.    Rather  common. 

27.  Quercus    minor.     Coramon    on    high 

grounds  with  thin  soil. 

28.  Quercus  macrocarpa.    Common. 

29.  Quercus  coccinea.     Common. 

30.  Quercus  velutina.     Common. 

31.  Quercus  rubra.     Common. 

32.  Quercus palustris.    Common. 

33.  Quercus  imbricaria.    Abundant. 

34.  Betula  nigra.     Rather  common  along 

bank  of  stream. 

35.  Salix  nigra^    Rather  common  in  wet 

places. 

36.  Populus  monilifera.     Rather  common 

along  bank  of  stream. 


For  the  sake  of  comparison  of  variety  of  tree-growth  between  the 
foregoing  Mississippi  Valley  localities  and  localities  of  equal  or  greater 
area  east  of  the  AUeghanies,  in  the  same  latitude,  the  following  lists 
are  presented: 


(i)  Near  Falls  Church f  Fairfax  County f  Fa.;  locality,  a  ^00-acre  farm  and  vicinity. 


1.  Liriodendron  iulipifera.    Common. 
"2.  Ilex  opaca.    Rare. 

3.  Acer  rubrum.    Common. 
*4.  Robiniapseudacacia.    Abundant,  but 
perhaps  spread  from  cultivation. 

5.  Prunus  serotina.    Rather  common. 

6.  Comueflorida.    Abundant. 

7.  Nyssa  sylvatica.    Rather  common. 

8.  Diospyros  Virginiana.    Common. 
''9.  Chionanthus  Virginica.    Rather  com- 
mon. 

10.  Fraxinus  (Americana t).    Rare. 

11.  Sassafras  sassafras.    Abundant. 

12.  Ulmtts  Americana.    Rare. 

Proc.  K.M.94 27 


I     13.  Juglans  nigra.    Very  rare. 

i  .  14.  Hicoria  alba.    Rather  common. 

I     15.  Quercus  alba.    Abundant. 

16.  Quercus platanoides.    Common  on  low 
'  grounds. 

*17.  Quercus  prinus.    Abundant  on  high 
I  grounds. 

I  "18.  Quercus  Phellos. 
I  grounds. 

I     19.  Quercus  nigra. 
grounds. 

20.  Quercus  digitata. 
I  grounds. 

I     21.  Quercus  rubra.    Rather  common. 


Common  on  low 

Common    on    high 

Common  on  high 
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22,  Querous  velutina.    Rather  common. 

23.  Querctispalustris,    Common. 

*24.  Castanea  dentata.    The  most  ahun- 

dant  tree  on  higher  grounds. 
*25.  Castanea  pumila.    Abundant. 


*26.  JuniperuH  Virginiana.    Abundant. 

*27.  Pintis  rigida.    Common. 

*28.  Pinu8  Virginiana,  Abundant,  often 
covering  almost  exclusively  con- 
siderable areas. 


The  species  marked  with  an  asterisk  are  not  included  in  any  of  the 
western  lists.  Two  of  them  (^os.  9  and  25)  did  not  assume  the  size  and 
scarcely  the  habit  of  trees,  and  ought,  in  fairness,  to  be  omitted. 


(£)  Bottoms  of  the  Patuxent  Biver,  Maryland,  from  Laurel  4  miles  southward. 


8. 

9. 
10. 
11. 
12. 
13. 

14. 
15. 
16. 
17. 
18. 
19. 
20. 

^1. 
22. 
23. 
24. 


Magnolia  glauca.    Common  locally. 

Liriodendron  tulipifera.    Abundant. 

Asimina  triloba.    Common  locally. 

Ilex  opaca.    Common. 

Acer  saccharinum.    Rare. 

Acer  ruhrum.    Very  abundant. 

Bobinia  pseudacada.  Common  on 
higher  grounds  but  perh  aps  escaped 
from  cultivation. 

Prunus  Americana,    Rare. 

Prunus  serotina.    Bather  rare. 

Pyrus  voronai-ia.    Rare. 

Cratcsgus  Crus-galli.    Rare. 

Amelanchier  Canadensis.    Rare. 

Liquidamhar  Styraciflua.  Very  abun- 
dant. 

Comusflorida.    Abundant. 

Nyssa  sylvatioa.    Common. 

Viburnum  prunifolium.    Occasional. 

Diospyros  Virginiana,    Common. 

Fraxinus  Americana.    Rare. 

Sassafras  sassafras.    Common. 

Ulmus  Americana.    Rather  rare. 

Morus  rubra.    Rather  rare. 

Plaianns  occidentalis.    Common. 

Juglans  nigra.    Rare. 

Hicoria  alba.     Rather  common. 


25. 
26. 
27. 

28. 
29. 
30. 

31. 
32. 
33. 
*34. 
35. 
36. 
37. 
38. 


40. 
*41. 

42. 
43. 
44. 

*45. 

*46. 

*47. 


Hicoria  glabra.    Occasional. 

Hicoria  minima.    Occasional. 

Betula  nigra.    Common. 

Carpinus  CaroKniana,    Abundant. 

Quercus  a  Iba.    Common . 

Quercus  minor.  Occasional  on  up- 
lands. 

Quercus  lyrata.    Common  locally. 

Quercus  platanoides.    Common. 

Quercus  Michauxi.    Common  locally. 

Quercus prinus.  Common  on  uplands. 

Quercus  rubra.    Common. 

Quercus  velutina.    Common. 

Quercus  palustris.    Abundant. 

Quercus  digitata.  Common  on  up- 
lands. 

Quercus  nigra.    Common  on  uplands. 

Quercus  phellos.    Abundant. 

Castanea  dentata.  Abundant  on  up- 
lands. 

Fagus  atropunicea.  Common  locally. 

Salix  nigra. 

PopuJus  grandidentata.  Occasional 
on  uplands. 

Pinus  rigida.    Common. 

Pinus  Virginiana,    Abundant. 

Juniperus  Virginiana. 


The  above  seemingly  large  list  includes  every  species  of  tree  which 
I  was  able  to  recognize  in  any  portion  of  the  extensive  area  (at  least  5 
square  miles),  which  included  besides  ordinary  bottom  land,  swampB 
and  uplands,  with  varying  conditions  of  soil.  If  the  count  had  been 
restricted  to  an  area  of  say  100  acres,  in  any  portion  of  the  larger  area, 
the  list  would  have  been  reduced  about  one-third.  The  district  having 
been  carefully  explored  on  very  numerous  occasions  (much  more  thor- 
oughly than  I  have  been  able  to  explore  any  western  tract  of  equal 
extent),  it  is  probable  that  the  list  is  very  nearly  complete. 
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C— CLASSIFIED  MEASUREMENTS. 
{!)  Additions  to  the  "  list  of  trees  attaining  a  height  of  100  feet  or  more," 


No. 

Species. 

Maximum  ascertained 
height. 

Girth  of  tree  measured. 

35 
36 
87 

88 
39 
40 
41 
42 

119  feet  (R.  R.) 

103  feet  (J.  S.) 

115  feet  (RR.);   120 
fe«t(J.S.). 

134 feet  (RR.) 

119  fe<jt  (J.  S.) 

105  feet  (J.  S.) 

135  feet  (J.  S.) 

138 feet  (J.S.) 

13  feet. 
10  feet. 

7i  feet  (R  R.) ;  8^  feet 
(J.S.). 

9  feet  10  inches. 
8  feet. 

10  feet. 
10^  feet. 
16  feet. 

Queroas  minor 

ni'^orift  glalirfli    

Hicoria  microcarpa 

Hicoria  sulcata 

Betiila niflrra    .............. 

Pninns  serotina 

Frnxinns  pubescens 

(j?)  Increased  maximum  height  as  determined  by  subsequent  measurements. 


Numer- 
ation of 
original 
ifst. 

• 
SpecieH. 

Maximum  height  as 
given  in  original  list. 

Maximum  height  by 
subsequent  measure- 
ments. 

2 

Tilia Americana          .  ..... 

130  feet  (R.R.) 

109  feet  (R.  R.) 

137  feet  (R.  R.) 

134  feet  (RR.) 

122i  feet  (R.  R.) 

120  feet  (J.S.)' 

135  feet  (J.  S.). 
129  feet  (J.  S.). 
156  feet  (J.  S.). 

136  feet  (J.  S.). 
155  feet  (J.  S.). 
135  feet  (J.  S.). 

6 

Gymnocladns  dioicus 

Gleditsia  triacanthos 

Celtis  occidentolis 

28 
19 

Quercus  Muhlenbergii 

(Juercus  palustris 

(3)  Trees  which  apparently  do  not  reach  a  maximum  height  of  100  feet. 


No. 


Species. 


^sculus  glabra 

Amelanchier  Canadensis. 

Asimina  triloba 

Cazpinns  Caroliuiana 

Celtis  MissiasippieusiH. . . 

Cerois  Canadensis 

Comua  florida 

CrataBgUB  Crus-galli 

Cratffigus  mollis 

Crataegus  tomentosa 

Euonymus  atropurpurens 

Fo*'estiera  acuminata 

]|fraxinu8  sambucifolia  . . . 

Fraxinus  viridis 

Gleditsia  aquatica 

Ilex  decidua 

Jnnipems  Virginiaua 

Jnniperus  communis 

Moms  rubra 

Negundo  Negnndo 

Ostrya  Yirginiana 


Height. 

1 
Girth.  1 

No. 

Feet. 

Inches. 

83 

35 

21 

38 

28 

22 

48 

32 

32 

54 

23 

95 

132 

24 

54 

66 

25 

50 

60 

26 

32 

20 

27 

37 

27 

28 

kb 

21 

29 

20 

15 

30 

22 

18 

81 

83 

56 

32 

92 

60 

90 

57 

33 

28 

37 

84 

75 

60 

35 

25 

18 

86 

68 

124 

37 

60 

114 

38 

25 

26 

39 

Species. 


FopnluB  grandidentata. . . 
Fopulns  heterophylla 

Prunns  Americana 

Prnnns  angustifolia 

Ptelea  trifoliata 

Pyrus  coronafia 

Quercus  digitata , 

Quercus  lyrata 

(Juercus  nigra 

Rhus  copaUina 

Rhus  typhina 

Robiniapseudacacia  (culti- 
vate^)   

Salix  discolor 

Salix  longifolia 

Salix  nigra , 

Sassafras  sassafras 

Ulmus  alata 

Ulmus  pubescens 

Viburnum  prunifobum. . . 


Height. 

Girth. 

Feet. 

Inekei, 

97 

57 

92 

90 

28 

27 

20 

21 

15 

12 

38 

26 

61 

72 

61 

64 

65 

42 

324 

29 

35 

12 

95 

188 

15 

0 

70 

20 

95 

108 

95 

144 

56 

27 

83 

88 

21 

11 

In  the  case  of  a  number  of  the  above-named  species  only  one  speci- 
men was  measured,  and  it  is  therefore  highly  probable  that  larger  indi- 
viduals occur. 

As  a  result  of  these  additional  measurements  the  last  paragraph  on 
page  66  (continued  on  page  57)  of  my  first  paper  requires  material 
modification.  Gompp.red  with  the  vast  number  of  trees  of  mature 
growth  which  are  cut  down  and  destroyed  even  in  a  single  year,  the 
number  of  trees  from  which  these  measurements  were  taken  is  insig- 
nificant indeed,  and  it  is  quite  certain  that  in  not  a  single  instance  has 
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the  largest  individual  of  any  species  of  tree  growing  in  the  Wabash 
Valley  within  the  last  twenty-five  years  been  measured. 

From  the  meager  data  that  have  been  gathered,  however,  we  are 
able  to  show  that  the  species  may  be  grouped,  according  to  ascertained 
maximum  height,  as  follows : 

{4)  Number  of  species  reaching  100  feet. 


Maximum  height  attained .     ^^^J^g®^,    Maximum  height  attained. 

42  I 


100  feet. 
105  feet 
110  feet. 
115  feet 
120  feet. 
125  feet 
130  feet. 
135  feet 
140  feet. 


34 
27 
24 
21 
20 
15 


145  feet 
150  feet 
155  feet 
160  feet 
185  feet 
170  feet 
175  feet 
180  feet 
190  feet 


Number  of 
speciea. 


14 

11 

*8 
t6 

ii 


*  Liriodendrim  tulipifera^  Liquidamber  Styraeijlua,  PUUanus  oceidentalit,  Hicoria  Pecan,  (^rcut 
maerocarpa,  Q,  velutina,  Q.  eoceinea,  and  Populut  moniUffra. 

t  Liriodendran  ttUipifera,  Platantu  oecidentalis,  Hicoria  Pecan,  Q.  eoceinea,  (^.  maeroearpa,  and  Popu- 
hu  inonil{fera. 

*  Liriodendron  luUp\fera,  Hicoria  Pecan,  Quereut  eoceinea,  and  Pop%Uu»  monilifera. 
^Liriodendran  tulipifera,  Hicoria  Pecan,  and  Quercus eoceinea, 

II  Liriodendron  tulipifera  and  Quercut  eoceinea. 
^Liriodendron  tulipifera. 


(5)  List  of  trees  of  which  no  weasuremenis  have  been  taken. 


1.  Aralia  spinosa.    Angelica  Tree;  Her- 

cules Club ;  DevH's  Walking-stick. 

2.  Iftcorta  aquatica.     Water  Hickory. 

3.  Castanea  dentata.    American  Chestnut. 

4.  Castanea  pumila.    Chinquapin. 

5.  Chani<ecyparis  thyoides.    White  Cedar. 

6.  Crataegus  eoceinea.    Scarlet  Hawthorn. 

7.  Crataegus  cordata.    Washington  Haw- 

thorn. 


8. 


SmaU-fruited 


Crataegus  spathulata. 
Hawthorn. 
9.  Magnolia  acuminata.  Cucumber  Tree. 

10.  Pinus  echinata.     Yellow  Pine. 

11.  Pyrus    angustifolia.      Narrow -loafed 

Crab-apple. 

12.  Quercus  Phellos.     Willow  Oak. 

13.  TiUa  heterophylla.    White  Basswood. 


Ill  tlie  list  of  si>ecies  ^*  usually  classed  as  shrubs,"  on  page  58  of  niy 
original  paper,  those  numbered  1,  2, 3,  (>,  and  7  are  to  be  canceled  and 
transferred  to  the  list  of  trees.  Their  measurements  are  given  in  table 
3  of  this  paper,  on  page  419. 

In  the  table  which  immediately  follows  the  above-mentioned  list 
No.  1  should  read  Ilex  decidua  instead  of  '*  Ilex  verticillata^^  and  to 
the  species  (trees  and  taller  shrubs)  whose  measurements  are  there 
given  may  be  added  the  following: 

{6)  Measurements  of  larger  shrubs. 


No. 


SpecioM. 


Lwttlilv. 


Ophalanthns  ocoidentalin Mount  Carmel,  HI . 

Comnn  paniciilata do 

ForeHtiera  ncnniinata do 

JnnipcriiH  coniuiiinis Snlinc  County,  111 . 

Salix  Boricea Mount  Carmel,  111 . 

Staph vlea  trifolia do 


I 


I  Total 
j  height. 


Feet. 
8 
15 
22 
2& 
15 
18 


Girth. 


Inehee. 
12 
8 
18 
18 
11 
U 
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The  specimens  from  which  the  above  measurements  were  taken 
formed  part  of  the  fine  collection  exhibited  by  the  State  of  Illinois  at 
the  New  Orleans  Exposition. 

It  may  be  of  interest  in  this  connection  to  give  the  following  meas- 
urements of  the  larger  growing  woody  climbers,  for  which  also  I  am 
indebted,  to  Dr.  Schneck : 


(7)  Measurements  of  larger  woody  vines. 


No. 


Species. 


ArLfttolochia  tomentOBA 

Rhns  toxicodendron 

Tecom..  radicans 

Vitis  oordifolia 

VitiB  riparL. 

Cisans  ampelopsis 

Bignonia  capreolata 


Total 
length. 

Girth. 
Ifiehee. 

Feet. 

83 

10 

97 

18 

87 

•19 

115 

t26 

60 

12 

60 

12 

:(?) 

*  The  average  ciroamference  of  foar  stemB  meaaored  by  me  was  39^  inches,  the  largest  being  il 
inches  in  girth.    One  of  40  and  another  of  35  inches  girth  climbed  the  same  tree. 

i  The  largest  vine  of  this  species  measured  by  me  was  36  inches  in  circumference.  Four  vines  of 
y.  CBttivalis  averaged  30|  inches  in  girth  at  3  feet  from  the  ground,  the  largest  being  38  inches  aroand. 

tThis,  though  climbing  high,  is  a  very  slender  vine,  few  stems  much  exceeding  1  inch  in  diameter; 
one  which  I  palled  loose  fh>m  the  trunk  of  a  large  tree  measured  55  feet  to  its  first  ramification. 
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A  Large  Tulip  Tree. 

Liriodendron  Tulipi/era,  Linnaeus. 
Knox  County,  Indiana. 
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A  Giant  Sycamore. 

Platanvs  occidentalU,  Linneeus. 
Qibson  County,  Indiana. 
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A  Giant  Sycamore. 

Platanua  occidentalism  Linnceus. 
Gibson  County,  Indiana. 
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A  Giant  Sycamore. 

IHatanus  occidentalis,  Liimseus. 
QibsoD  County,  Indiana. 
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A  Giant  Sycamore. 
Fiatanus  occidentalism  LinnsBus. 
Gibson  County,  Indiana. 
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A  Tall  Sycamore. 

PlatcmtLS  occidentalia,  Linnaeus. 
Richland  County,  Illinois. 
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DISTRIBUTION  OF  THE  LAND  AND  FRESH- WATER  MOL- 
LUSKS  OF  THE  WEST  INDIAN  REGION,  AND  THEIR 
EVIDENCE  WITH  REGARD  TO  PAST  CHANGES  OF  LAND 
AND  SEA. 


By  Charles  Torhby  Simpson. 

Aidy  Department  of  Molluakn. 


The  West  Indian  archipelago  lies  almost  wliolly '  within  the  tropics, 
and  extends  from  latitude  l()o  to  27°  30'  north,  and  between  longitude 
590  and  850  west,  and  embraces  an  area  of  about  95,000  square  miles. 
It  presents  an  example  of  an  astonishingly  rich  and  diversified  land 
snail  fauTia;  in  fact  no  other  area  of  the  globe  of  equal  extent  can 
be  compared  with  it.  Within  this  region  there  are  about  1,600 
species  of  terrestrial  mollusks,  belonging  to  some  65  genera,  a  num- 
ber almost  as  great  as  that  found  on  the  mainland  of  the  entire 
continent  of  America.  The  structure  of  the  Greater  Antilles  is  very 
different  from  that  of  the  lesser  archipelago,*  or  from  that  of  the 
Bahama  group.  Each  of  the  four  large  islands  is  believed  to  consist 
of  a  nucleus  of  igneous  and  metamorphic  rock,  that  forms  the  sum- 
mits of  the  higher  mountains,  which  are  flanked  by  Cretaceous,  Tertiary, 
and  Post  Tertiary  beds.  The  loftiest  peaks  of  eastern  Cuba  attain  a 
height  of  8,400  feet;  those  of  Haiti  and  Jamaica  a  little  over  7,000, 
while  Puerto  Eico's  greatest  elevation  is  slightly  less  than  4,000  feet. 
These  mountain  chains  run,  for  the  most  part,  lengthwise  of  the  islands, 
and  from  a  glance  at  the  map  one  can  not  help  thinking  that  Haiti — 
which  looks  something  like  an  enormous  letter  Y,  with  one  arm  point- 
ing toward  Cuba,  the  other  in  the  direction  of  Jamaica,  while  the 
stem  is  directly  in  line  with  Puerto  Eico — is  a  sort  of  connecting  link 
in  the  great  archipelago.  The  channel  between  Cuba  and  Haiti  is  875 
fathoms  in  depth,  the  one  dividing  the  latter  island  from  Jamaica  is 
about  1,000,  while  that  between  Puerto  Eico  and  San  Domingo  is  260 
fathoms  deep. 


*In  the  foUowing  pages  the  term  Lesser  Antilles  or  Windward  Islands  will  be  used 
to  inclade  all  the  islands  south  of  the  Anegada  Channel;  beginning  with  Sombrero, 
AngaUla,  and  St.  Martin,  and  iiicludiDg  Trinidad.  The  islands  lying  north  of  and 
along  the  coast  of  Venezuela  will  be  called  the  Leeward  Group.  Cuba,  Haiti, 
Jamaica,  Puerto  Rico,  the  Isle  of  Pines,  and  the  Virgin  Islands  are  included  in  the 
general  term  Greater  Antilles. 
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Between  Cuba  and  Jamaica  there  is  a  great  trough  some  3,000  fath- 
oms in  depth,  known  as  the  Bartlett  Deep.  Banning  nearly  due  west 
from  Oape  Cruz  on  the  south  side  of  Cuba,  and  north  of  the  profound 
abyss  is  a  shoal  on  which  are  the  Cayman  Islands,  but  which  deepens 
to  1,500  fathoms  before  reaching  Belize.  To  the  southwest  of  Jamaica 
a  wide  shoal  extends  to*  the  coast  of  Honduras,  forming  the  Mosquito, 
Baxonuevo,  Savanilla,  Eosalind,  and  Pedro  banks,  along  which  are  scat- 
tered low  islets,  and  which,  with  an  elevation  of  500  fathoms,  would 
connect  Jamaica  with  the  continent.  The  western  end  of  Cuba  x)oints 
directly  toward  Cape  Catoche,  from  which  it  is  separated  by  a  strait 
130  miles  wide  and  1,164  fathoms  deep.  The  100-fathom  line  would 
unite  Cuba  to  the  Bahamas.  At  the  southeast  the  Greater  Antilles  are 
separated  from  the  Lesser  by  the  Anegada  Channel,  which  carries  in  a 
depth  of  1,100  fathoms  from  the  Atlantic,  ending  in  a  deep  basin  between 
Santa  Cruz  and  St.  Thomas  of  2,400  fathoms.  East  of  this  a  ridge 
crosses  it  which  comes  within  900  fathoms  of  the  surface. 

The  Lesser  Antilles  have  not  a  central  nucleus  of  igneous  or  meta- 
morphic  rock.    In  referring  to  this  subject  Alexander  Agassiz  says:* 

The  poBitioD  of  the  most  recent  Pliocene  and  Post  Pliocene  beds  seems  to  indicate 
that  some  of  the  volcanoes  now  active  in  the  West  Indies  date  back  to  the  Pliocene 
period,  and  others  to  the  Post  Pliocene.  The  islands  to  the  north  of  Gaadeloupe  form 
two  parallel  chains,  the  western  consisting  of  Saba,  St.  Eustatins,  St.  Kitts,  Nevis, 
Bedonda,  and  Moutserrat,  all  of  which  are  volcanoes  of  Post  PUocene  date ;  while  to 
the  eastward  is  a  chain  of  volcanoes  of  Tertiary  age ->  Sombrero,  Anguilla,  St.  Martin, 
St.  Bartholeiuew,  Barbuda,  and  Antigua.  At  Guadeloupe  the  recent  islands  are 
directly  united  with  the  volcanic  chain,  and  the  still  more  recent  limestones  are 
found  on  its  western  shores. 

Agassiz  and  other  authorities  agree  that  the  northern  portion  of  the 
Lesser  Antilles  is  of  much  more  recent  origin  than  the  greater  archi- 
pelago, and  the  volcanic  chain  no  doubt  rests  upon  a  submarine  plateau. 

The  Bahama  group  is  also  believed  to  be  of  somewhat  modern  origin. 
Agassiz  thinks  that  it  was  formed  on  an  extensive  shoal,  from  the 
remains  of  marine  animals  deposited  at  a  time  when  the  current  from 
the  Gulf  of  Mexico  flowed  over  the  area  of  the  present  archipelago  with 
very  much  less  velocity  than  it  does  at  present.t  All  the  islands  are 
low,  and  many  of  them  are  of  coral  formation. 

Before  entering  into  details  as  to  the  distribution  of  genera  and 
species  it,  may  be  well  to  say  a  few  words  as  to  the  means  of  dispersal 
of  the  land  and  fresh-water  mollusks.  Where  closely  related  forms 
or  groups  are  found  in  lauds  separated  by  the  sea,  I  think  we  may 
generally  conclude  that  they  have  reached  their  present  distribution  by 
one  or  more  of  the  following  means: 

First: — By  former  land  connection  which  hasexisted  within  the  life- 
time of  present  species  or  groups. 

Second: — By  the  sea,  by  means  of  oceanic  currents,  wihds,  or  storms. 
It  is  very  well  understood  now  that  many  land,  and  some  fresh- water 


*  Three  cruises  of  the  Blake^  i,  p.  109* 
t  op,  cit,,  p.  75. 
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plauts  and  animals  are  carried  across  more  or  less  wide  spaces  of  ocean 
from  shore  to  shore  in  various  ways  on  the  surface  of  the  sea.  In  trop- 
ical countries  especially,  heavy  rains  swell  the  mountain  streams  to 
torrents,  which  tear  up  trees  and  masses  of  earth  held  together  with  a 
network  of  roots,  and  bear  them  swiftly  to  the  ocean.  These  are  often 
peopled  with  land  snails,  or  carry  their  eggs,  aCnd  in  their  course  to  the 
sea  may  frequently  plow  up  mud  from  the  bottom  which  cont-ains  fresh- 
water moUusks.  Or  fresh-water  snails  may  inhabit  the  surface  and 
crevices  of  such  trees,  that  become  stranded  on  their  way  down,  or  lay 
their  eggs  on  them,  the  whole  to  be  carried  onward  at  the  next  flood. 
In  many  places,  notably  the  northern  shores  of  South  America,  the  sea 
is  constantly  encroaching  on  the  land,  and  large  areas  of  forest  bound 
together  by  matted  roots  and  tangled  vines  are  being  undermined  and 
swept  away. 

Of  course  if  the  distance  from  land  to  land  is  short,  and  there  are 
winds  that  blow,  or  tides  that  run  in  the  right  direction,  the  probability 
of  such  moUusks  being  safely  carried  across  is  much  greater  than  if 
they  have  far  to  travel,  have  head  winds,  or  contrary  currents.  Darwin 
has  shown  that  some  of  the  land  snails  will  live  for  considerable  periods 
of  time  in  sea  water,  and  many  of  the  fresh- water  species  will  remain 
alive  for  some  time  in  the  air  under  favorable  circumstances,  and  others 
are  found  living  in  water  more  or  less  brackish.  One  who  has  noticed 
much  of  the  drift  in  the  West  Indian  region — trees  and  bamboos,  often 
carrying  masses  of  earth  and  stones — can  easily  believe  that  they  might 
bear  with  them  snails  for  quite  a  voyage  without  wetting  them  to  any 
considerable  extjcnt.*  I  think  I  shall  be  able  to  show  that  most  of  such 
migrations  in  and  about  the  West  Indies  have  been  accomplished 
under  favorable  circumstances,  that  long  stretches  of  uni)rotected  sea, 
head  winds,  and  contrary  currents  have  generally  proven  fatal  to  dis- 
persal by  the  ocean. 

Third: — The  agency  of  man.  It  is  hardly  necessary  to  mention  the 
well-known  instances  where  man  is  known  to  have  been  the  means  of 
carrying  from  one  country  to  another  different  animals  or  plant>s. 
Many  mollusks  are  known  to  have  been  transported  through  his  agency. 
Helix  similaris  is  a  native  of  eastern  Asia,  but  is  now  naturalized  in 
most  of  the  warmer  parts  of  the  world.  Helix  aspersa  and  laciea,  com- 
mon edible  snails  of  Europe,  are  colonized  in  a  number  of  foreign  coun- 


*'rhe  boUow  stems  of  dead  1>amboo8  are  a  favorite  retreat  for  many  species  of  ter- 
restrial and  arboreal  snails.  These  gigantic  tufts  of  grass  are  particularly  abundant 
along  the  streams  in  tropical  countries,  and  are  often  wasbed  out  in  time  of  floods, 
and  scattered  along  the  banks.  Between  rainy  seasons  the  upper  joints  become 
more  or  less  broken  and  decayed,  and  peopled  with  mollusks,  and  another  freshet 
sweeps  them  with  their  living  cargo  into  the  sea.  The  lower  joints,  being  more 
solid  are  perhaps  air-tight,  and  serve  to  buoy  up  the  whole  mass;  the  roots  weighted 
with  earth  and  stones  depress  the  lower  end  of  the  dumj),  and  throw  the  u])per  and 
inhabited  end  out  of  water.  I  have  seen  just  such  floating  rafts,  and  nothing  could 
be  more  admirably  contrived  for  transporting  land  snails  safely  across  the  sea. 
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tries,  as  well  as  Eumina  deoollata^  and  many  others.  I  have  little  doubt 
that  Subulina  octona  has  been  introduced  into  a  number  of  the  West 
Indian  islands  in  this  manner,  for  G.  B.  Adams  mentions  that  in  1849 
it  was  found  only  in  a  single  locality  in  Jamaica,  in  a  garden  near 
Kingston,*  while  now  one  can  not  pick  up  a  handful  of  shells  anywhere 
on  the  island  without  finding  it. 

Orthalictts  undatus^  a  Mexican  species  now  found  in  south  Florida, 
Cuba,  Jamaica,  and  some  of  the  Windward  Islands,  is  another  case  in 
point,  no  doubt.t 

Fourth : — By  birds.  Small  mollusks  or  their  eggs  may  be,  and  no 
doubt  are,  sometimes  carried  from  one  locality  to  another  in  mud 
attached  to  the  feet  or  feathers  of  birds.  And  lastly,  it  is  possible  that 
such  mollusks  or  their  eggs  might  be  transported  moderate  distances 
by  windstorms,  though  such  migrations  are  probably  very  rare.} 

A  number  of  eminent  biologists  have  regarded  the  Antillean  region 
as  an  independent  one,  and  among  these  are  De  CandoUe,  Schouw, 
Martins,  Berghaus,  Hinds,  Woodward,  Baird,  Griesbach,  Brown, 
Sclater,  Wallace,  Engler,  Packard,  Drude,  Hartlaub,  and  Fischer. 
These  men  studied  the  plants,  forests,  animals  in  general,  birds,  and 
mollusks.  Others,  among  whom  are  Agassiz,  Heilprin,  and  Merriam, 
have  regarded  it  as  a  subregion  of  the  American  tropical  province, 
and  still  others  have  united  it  with  the  tropical  American  region. 
Whether  the  evidence  of  the  land  and  fresh  water  mollusks  of  the 
Lesser  Antilles  goes  to  prove  it  a  separate  province  may  well  be 
doubted,  since  it  is  i)eopled  so  largely  with  South  American  species 
and  genera,  but  I  believe  that  the  character  of  this  fauna  in  the 
Greater  Antilles  is  very  distinct  from  any  other,  and  that  the  peculiar 
genera  and  subgenera  of  laud  mollusks  have  been  developed  in  the  locali- 
ties where  they  now  preponderate. 

Bland,  whose  exhaustive  studies  of  the  distribution  of  the  land  shells 
of  this  region  are  well  known,  and  whose  conclusions  are  considered 
authoritative,  says:§ 


•  Contributions  to  Conchology,  iii,  p.  48. 

tLand  and  fresh- water  mollusks  may  be  often  carried  from  one  country  to  another 
in  the  cargoes  or  ballast  of  vessels.  Ampullarias  are  frequently  imported*  alive  into 
Europe  or  North  America  in  the  crevices  of  mahogany  logs  and  several  African 
Achatinos  have  been  carried  with  coffee  plants  to  Mauritius  and  other  islands  of 
the  Indian  Ocean,  where  they  flourish  as  vigorously  as  the  native  snails.  No  doubt 
many  species  are  introduced  on  plants.  It  may  be  well  to  mention  that  it  ia  known 
that  the  young  of  some  of  the  llnionidsB  attach  themselves  by  hooks  to  the  fins  and 
gills  of  fishes,  where  they  become  encysted,  and  in  this  condition  may  be  transported 
long  distances. 

X  Small  fresh- water  bivalves  have  been  found  attached  to  the  legs  of  flying  aqnatio 
insects  and  they  may  thus  be  borne  from  one  body  of  water  to  another. 

$On  the  Geographical  Distribution  of  the  Genera  and  Species  of  the  Land  Shells 
of  the  West  India  Islands ;  with  a  Catalogue  of  the  Species  of  each  Island.  Ann. 
Lye.  N.  Y.,  vu,  p.  335,  1861. 
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Seeing,  moreover,  the  greater  namber  of  both  genera  and  species,  absolntely  and 
proportionately  in  the  islands  under  consideration,  it  may  not  unreasonably  be  sng- 
gcsted  that  the  insular  stamp  has  rather  been  impressed  on  the  fauna  of  the  con- 
tinent than  the  reverse. 

Since  the  time  of  Blaiid's  studies  the  discovery  of  many  new  species, 
a  better  knowledge  of  their  distribution,  the  great  progress  made  In 
classification,  and  in  the  soundings  of  the  Caribbean,  the  Gulf  of  Mex- 
ico, and  the  adjoining  parts  of  the  Atlantic,  the  added  knowledge  of 
the  currents  and  winds,  as  well  as  the  advances  made  in  the  study  of 
the  geology  and  paleontology  of  this  general  region  go  to  confirm  the 
above  statement,  and  in  the  direction  of  proving  that  the  land  molluscan 
fauna  of  the  greater  archipelago  is  largly  a  peculiar  onei;  that  it  devel- 
oped in  part  in  the  region  it  now  occupies,  and  that  it  has  spread,  to 
some  extent,  to  Florida,  the  Bahamas,  Mexico,  Central  and  South 
America,  and  the  Lesser  Antilles,  by  some  of  the  means  I  have  men- 
tioned above. 

Some  28  genera  and  subordinate  groups  of  land  moUusks  are  con- 
fined strictly  to  the  Greater  Antilles,  and  no  less  than  24  more  have 
here  their  metropolis,  or  greatest  numerical  development  of  species. 

It  has  been  claimed  that  there  has  never  been  land  connection 
between  the  islands  of  this  archipelago,  and  that  the  homogeueousness 
of  its  land  and  fresh  water  molluscan  fauna  could  be  accounted  for  by 
supposing  that  many  of  the  species  had  been  carried  from  island  to 
island,  by  storms  or  currents,  or  that  they  had  been  transported  by  other 
means.  While  no  doubt  a  small  proportion  of  the  forms  have  thus 
migrated,  yet  the  number  of  species  common  to  two  or  more  islands  is 
so  small,  and  the  distribution  of  many  of  the  genera  and  subordinate 
groups  is  so  peculiar,  that  I  believe  we  are  not  justified  in  explaining 
the  present  distribution  by  such  an  hypothesis.  Cuba,  with  nearly  700 
species  of  land  and  fresh-water  moUusks,  has  only  53  not  confined  to  the 
island;  Jamaica,  with  over  500  species,  has  41;  Haiti,  with  270  species, 
has  only  30;  and  Puerto  Eico,  with  130  species,  has  34  stragglers  to 
other  localities.* 

Now,  it  is  very  remarkable  that  while  many  species  of  non-operculate 
land  snails  are  common  to  the  Greater  Antilles  and  the  continent,  as 
'  well  as  to  several  of  the  diflferent  Lesser  Antillean  islands,  not  a  single 
o];)ercalate  is  known  to  inhabit  both  the  greater  archipelago  and  the 
mainland  of  tropical  America.  Two  species,  Chandropoma  dentatum  and 
Selicina  suhglotmlosa^  and  possibly  a  third,  Ctenopoma  rugulosum^  all 
Cuban  forms,  are  colonized  in  the  extreme  southern  end  of  Florida, 


*  Haiti — and  under  this  name  I  include  the  whole  island — has  an  area  of  28,000 
sqnare  miles,  yet  only  about  one-half  as  many  terrestrial  and  fluviatile  mollusks  are 
known  to  belong  to  it  as  are  found  in  Jamaica.  With  a  very  diversified  surface,  an 
abundance  of  forest  and  rainfaU,  and  a  large  area  of  limestone,  it  is  probable  that 
when  it  is  fully  explored  the  number  of  its  land  and  fresh  water  mollusks  will  be 
doubled,  and  many  interesting  points  of  geographical  distribution  will  be  brought 
to  light. 
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and  although  nearly  half  the  species  of  land  snails  of  these  four  larger 
islands  are  operculates,  not  more  than  9  or  10  of  them  are  found  outside 
of  a  single  island.  This  might  be  taken  as  evidence  that  the  non-oper- 
culate  forms  were  of  much  more  ancient  origin  than  the  others,  many 
of  them  reaching  back  to  a  time  of  former  land  connection,  while  the 
operculate  species  were  of  more  recent  development,  which  I  susx)ect 
mav  be  the  case;  or  that  the  former  are  better  adapted  to  migration 
across  the  ocean  than  the  latter. 

The  fact  that  the  operculates  form  so  large  a  proportion  of  the 
Antillean  land  snail  fauna,  that  a  majority  of  the  genera  are  found  on 
two  or  more  of  the  islands  and  the  mainland,  while  nearly  every  species 
is  absolutely  restricted  to  a  single  island  appears  to  me  to  be  very  strong 
testimony  in  favor  of  a  former  general  land  connection. 

I  believe  that  all  the  evidence  of  the  terrestrial  and  fluviatile  mol- 
luscan  fauna  of  this  region  indicates  that  in  the  early  Tertiary  Period, 
perhaps,  there  was  a  general  land  elevation  of  the  Greater  Antilles,  and 
possibly  of  some  of  the  adjacent  area;  that  Wallace's  theory  of  a  land 
connection  of  the  greater  islands  is  correct;  that  during  some  part  of  this 
time  a  landway  extended  across  to  the  continent;*  that  the  species  and 
groups  of  this  then  connected  territory  migrated  to  some  extent  from 
one  part  of  it  to  another,  and  that  a  probable  connection  existed  over 
the  Bahama  plateau  to  what  was  at  that  time  no  doubt  the  island  of 
Florida.  It  would  appear  that  at  this  time  the  volcanic  islands  of  the 
Lesser  Antillean  chain  were  not  yet  raised  above  the  sea,  or  that  if 
there  was  land  in  that  region  it  has  since  been  submerged,  and  there 
seems  to  be  no. good  evidence  in  favor  of  any  land  connection  with  the 
Greater  Antilles  since  the  lifetime  of  the  present  groups  and  species 
of  West  Indian  land  and  fresh- water  moUusks. 

We  have  not  as  yet  a  sufficient  knowledge  of  the  geology  and  palae- 
ontology of  this  general  region,  or  a  large  enough  acquaintance  with 
the  distribution  of  the  terrestrial  and  fluviatile  mollusks  in  Central  and 
South  America  to  at  all  fully  trace  the  past  history  of  the  region,  or  of 
the  forms  of  life  in  question,  and,  therefore,  most  of  these  theories  and 
speculations  are  advanced  with  the  utmost- caution,  and  rather  as  sug- 
gestions, subject  to  modification  by  future  discoveries,  than  as  absolute 
explanations  of  the  facts.  Yet  enough  is  known  to  make  many  points 
reasonably  certain. 

Bland  has  divided  the  Greater  Antilles  into  five  different  sub-prov- 
inces: f  (1)  Cuba,  with  the  Isle  of  Pines,  the  Bahamas,  and  Bermuda; 


*  It  is  quite  probable  that  at  this  time  Mexico  and  most  of  Central  America  formed 
an  island;  that  the  sea  flowed  through  what  is  now  the  Isthmus  of  Panama;  and 
that  there  was  connection  by  a  strait  from  the  Gulf  of  Mexico  through  or  around  to 
the  northern  end  of  the  Gulf  of  California.  In  using  the  expression  ''  a  landway 
across  to  the  continent"  I  mean  to  what  is  the  continent  now. 

t'^  Geographical  distribution  of  the  West  India  land  shells."  Am.  Lyo.  Nat. 
Hi8t.ofN.Y.,  VII.,  p.  346. 
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(2)  Jamaica;  (3)  Haiti;  (4)  Puerto  Rico,  with  Vieque,  the  Virgin  Islands, 
Sombrero,  Anguilla,  St.  Martin,  St.  Bartholomew,  and  St.  Croix.  The 
islands  south  of  the  latter,  to  and  including  Trinidad,  he  places  in  a 
fifth  province.  Fischer  follows  essentially  this  arrangement,*  except 
that  he  places  the  Bahamas  in  a  separate  division  and  adds  Bermuda  to 
that  of  North  America,  though  he  thinks  the  latter  group  of  islands 
shows  about  equal  malacological  affinities  with  Florida  and  the  Antilles. 

While  the  moUuscan  faunas  of  each  of  the  four  large  islands  of  the 
Greater  Antilles  contain  much  that  is  peculiar,  yet  I  believe  that  the 
relationship  of  the  genera  and  species  is  much  closer  than  has  generally 
been  supposed.  Among  genera  that  are  restricted  to  this  archipelago 
only  five  are  confined  to  Cuba — OlandinelUiy  Diplopoma^  Blcesospira^ 
and  Xenopoma,  each  having  but  a  single  species,  and  Polymita^  with 
four  species;  one  is  restricted  to  Haiti — Rolleia^  with  one  species — and 
two  to  Jamaica — Zwphysema^  with  six  species,  and  Jamaicia,  with  two. 
Of  genera  of  wide  distribution  that  are  found  only  on  a  single  island 
there  are  three  in  Cuba — Gionella,  QundUichia^  and  Vivipara^  each  with  a 
single  species — and  four  in  Jamaica — Garychiumj  Strohilopsj  HemisintiSj 
and  Valvatay  each  with  one  representative — while  Puerto  Rico  has  a 
single  Clausilia^  and  three  Peltellas. 

Nearly  all  the  peculiar  genera,  and  those  of  wide  distribution  that  are 
at  all  numerously  represented,  are  found  in  three,  if  not  all  four,  oi  the 
larger  islands.  The  following  table  exhibits  the  distribution  of  all  the 
terrestrial  and  fluviatile  genera.  The  marine  Neritinas,  the  semi-aquatic 
Auriculidae,  and  the  Truncatellas,  which  are  distributed  in  the  same 
way  as  the  ordinary  salt-water  Gastropods,  are  not  included.  There 
ai-e  no  peculiar  fresh-water  molluscan  genera  in  the  West  Indies. 
The  lists  of  this  paper  jire  as  accurate  as  I  can  make  them.  The  fact 
that  so  many  changes  have  recently  been  made  in  the  literature  and 
classification,  and  that  no  two  authors  agree  as  to  specific  and  generic 
values,  make  it  well  nigh  impossible  to  give  lists  that  are  correct. 

*  Manuel  de  Concholiologie,  p.  269. 
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Di9iribttHon  of  genera  of  West  Indian  land  and  freshwater  mollusJcs, 


Genera  and  groups. 


Glftodina: 

Glandina  . 

Oleacina. . 

Varicella . 

Mella 

Yolntaxis 

Streptostyla . . 


Hyalinia 

Selenitea 

Tbysanophora . . . 
Sagda: 

Sagda 

Hyaloaagda.. 

Oaontosagda. 

Zapbysema 

olymita 


Polymita  . 


Poly  ma. 
Hemitrocl 


Hemltrochaa : 

Heroitrochas  .. 

CysticopHis 

Plaeioptycba  . . 

Dialenca 

Cordya 

Jeanneretia — 

Cepolis 

Plearodonte 

Plenrodonte . . . 

Carocolas 

Tbelidomus — 

Polydontee  — 

Partbena 

Luqnillia 

Eurycratera . . . 

Strobilops 

BulimnluR 

Simpalopsis 

LigauB  

Orthalicus 

Cylindrella: 

Apoma 

Tbaumasia  — 

Callonia 

Gonglyostonia  . 

Mychoatoma . . . 

Stropbina 

Anoraa 

Tracbelia 

Vendryeaia* 

Macroceramus 


Pineria 

Pseud  obalea . 

Peltella 

Stenoj^ra  . . . 

Subnuna 

Opeaa 

Spiraxia 


Glandinella. 
Melanielia . . 

Leptinaria.. 


Cuba. 


Haiti. 


Ja- 
maica. 


Puerto 
Rico. 


5  I- 


'I- 

1    • 


22 


34 


Pupa  ... 
Vertigo. 
Cerion . . 


Geoatilbia . . 

Clauailia 

Succinea — 
Vaginula  . . . 

Cionella 

Carj'cbium  . 
Limna^a  — 
Planorbia . . . 
Ancylua . 


3  1. 


1  I 


11  1 
2  I 
1  I 


2  I 
8 

3  : 


Elsewhere. 


19  I 


15  I 

4l 


Mexico;   Central  America;  a  few  spe- 
>    cies  in  Soutb  America  and  tbe  Leaser 

Antilles;  1  in  Soutbem  Europe. 
Mexico,  10  apeciea;  Guatemala,  I. 
Mexico,  3G  apeciea ;  Central  America,  12; 

Peru,  1. 
World-wide. 
American  Continent. 
3  apeciea  in  Mexico  and  Southern  States 


Mexico ;  aontbem  United  Statea. 


A  few  in  the  Bahamas. 
Bahamas. 


1  in  Central  America;  I  in  Peru. 
Lesser  Antilles;  northern  S.  Am. 


2  in  Leaaer  Antilles. 


1  ' !  Mexico:  United  Ststea. 


3 


Tropical  America;  Leaser  Antilles. 
Mexico  and  northern  Soutb  America. 
Florida,  1  species. 
Mexico  to  BraziL 


in    Mexico;    4  in  Guatemala; 
northern  Soutb  America. 


3  in 


1  in  Guatemala;  3  in  Mexico;  1  in  Texas; 

1  in  Honduras;  2  in  Florida. 

2  in  Isle  of  Pines ;  I  in  St.  Bartholomew ; 
1  in  Guadeloupe. 

BrazlL 

Warm  regions  in  general. 
Warm  regions. 

Tropical  America;  a  few  in  East  Indies. 
17  species  on  American  Continent;  a  few 
in  Old  World. 

St  Thomas;  Bahamas;  Florida;  Trini- 
dad. 

Soutb  America,  6;  Guatemala,  2;  Lesser 
Antilles. 

World-wide. 
Do. 

Bahamas;  1  in  Florida;  a  few  in  Cay- 
man Islands;  1  in  Curacoa. 

Europe;  Asia;  Peru. 
World- wide. 
Widely  distributed. 

vl'. 

Do. 
Do. 
Do. 


*Lia  and  Leia  are  both  preoccupied,  and  at  the  suggestion  of  Mr.  T.  D.  A.  Cockerell  I  gladly 
bestow  on  this  beautiful  genus  the  name  Vendryeaia,  in  honor  of  Mr.  Henry  Vendryes,  of  Kingston, 
Jamaica,  who  haa  made  a  lifelong  atudy  of  the  aheUs  of  that  island. 
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JHsirihution  of  genera  of  West  Indian  land  and  freshwater  molluske — Continued. 


Genera  and  groapa. 

Cuba.  1  Haiti. 

Ja- 
maica. 

Puerto 
Rico. 

Elsewhere. 

anndlachia   

1 
2 
1 
1 
2 
1 
4 

Widely  distributed. 

Phyaa    

i' 

1 
1 

1 
1 
1 

AplexE 

Do. 

Polamopyrgns  ,,,-,-r,--,-^-T 

Do. 

Hydrobla.T. 

2 

Do. 

V 1  vipara 

Do. 

Pachycheilus 

1 
1 
1 
1 
5 
4 
21 

1 

32 

2 

American  tropica. 
Do. 

Bemisinas 

A  tnnn  llari  a  .r         r 

3 

Do. 

Yalvata 

Widely  distributed. 
Warm  regions. 
Mexico,  27 

l^eritina 

4 
2 

4 

1 

3 

i' 

Prodemina 

Goomolania  t 

Neoi-yclotua: 

^tfiocvclotns 

Veneauela;  Lesser  Antilles. 

Ptvohocochliii  t 

1 

Bolleia      

i 

CrocidoDoina 

1 
13 
24 

3 

1 

3" 

3' 

4 

'MAoralnmiutinmA 

1 
19 

3 

12 
2 
2 
3 

Guatemala,  1. 
2  in  Mexico. 

r^hoanoDoma 

30 
15 

57 

21 
58 

•  1 
3 

10 

1  in  Florida:  nevAral  Jn  Bahamas. 

CiattUa 

4  in  Central  America;  2  in  Yucatan;  2 

or  3  in  South  America  (?);  a  few  in 
LeHser  Antilles. 
Florida,  1;    Equador,  1;   Venezuela,  4; 
Mexico,  2;  Central  America,  3. 

DinloDoma 

LiSni^:.::. 

3 
5 

5 

Todora 

17 
14 

1  in  Mexico    1  or  2  in  South  America 

ColobMtvIna 

and  the  Leeward  islands. 
1  in  Honduras  •  1  in  Trinidad 

BbeMMDira 

Xenopoma 

1 

Adamsiella 

6' 

4 
23 

1 
1 

12 
6 

14 
16 
4 
80 

1 

9' 

i 

1 



2  in  Guatemala;  3  in  South  America  (!) 
1  in  Honduras. 

Eutroohatolla 

Alcadia 

A  few  in  the  Bahamas. 

Helicina 

World-wide  in  the  tropics. 

Laoidella 

Stoaatoma 

Sphteriom 1 

Pisidlum 2 

World-wide. 
Do. 

t  The  species  included  in  this  genus,  from  Cuba  and  Haiti,  were  placed  by  Pfeiffer  in  Truneatella  in 
a  section  which  he  called  Montante  (Mon.  Pneum.  Viv.  Sup.  11,  p.  3),  on  account  of  their  habitat  in 
the  mountains,  away  from  the  sea.  Crosse  has  placed  them  in  the  sub-genus  BlandieUa  (J.  de  Couch, 
XXX.,  p.  303)  and  states  that,  so  far  as  is  known,  they  differ  from  true  Geomelanias  only  in  the  absence 
of  a  prolongation  of  the  anterior  part  of  the  aperture.  Some  of  the  latter  have  this  development  at 
the  base  of  the  aperture,  others  at  the  right  margin,  and  a  few  are  scarcely,  if  at  all,  produced.  JS. 
JUieotta^  and  Urata  of  Cuba  are  in  the  National  Museum  collection,  and  some  specimens  of  these  ahow 
this  pcNcnliarity  to  a  slight  degree,  and  I  should  pronounce  them  both  to  be  Geomelanias  on  concholog- 
ioal  evidence  without  the  slightest  hesitation. 

*Platy^ma  Klein,  applied  by  Fischer  and  Crosse  in  a  generic  sense  to  this  group  of  peculiar 
Jamaican  forms  typiflea  by  Neoeyclotu*  jamateenm Chemnitz  (Miss.  Sci.  au  Mex.  7th  part,  p.  149),  has 
been  several  times  j>reoccupied.    Klein  was  not  a  binomial  author. 

The  name,  therefore,  can  not  stand,  and  I  would  substitute  that  of  PtychocoehlU  in  place  of  it.  The 
group  on  conchological  characters  seems  to  be  nearly  related  to  Neoeyelotus  Fischer  and  Crosse,  in 
whicn,  for  the  present,  I  think  it  had  bettor  remain  as  a  subgenus. 

It  will  be  seen  from  the  above  table  that  no  less  than  37  genera  are 
either  peculiar  to  the  Greater  Antilles  or  have  hero  their  principal 
developement.  These  are  Thysanophora,  Sagda,  Zaphysema,  Polymita, 
Remitrochtufj  Pleurodonte,  Cepolis,  lAguus^  Cylindrella,  Vendryesia^  Mac- 
roceramuSy  Pineria,  GlandinellUj  Melaniella^  Cerion,  Proserpina^  Oeome- 
lania  Neoeyelotus,  Rolleia,  Crocidopoma,  3Iegalomastoma,  Choanopomay 
Jamaiciaj  Ctenopoma,  Gistula,  Chondropomay  Diplopoma,  Licinay  Tudora, 
ColobostyluSy  Blfesospira,  Xenopomay  Adamaiellay  Eutrochatellaj  Alcadia^ 
Lucidellay  and  Stoastomay  and  they  are  represented  in  this  region  by 
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1,023  species.  Seven  of  these  genera  are  found  in  all  four  of  the  larger 
islands;  Thysanophora,  Hemitrochus,  PleurodonUy  Cylindrellay  Macro- 
eeramus^  Ohoanopoma,  and  GistuUiy  with  514  species  in  this  region; 
while  twelve  more,  Sagda,  Cerion,  Geomelaniaj  Megalomastoma^ 
Crocidapoma,  Ctenopoma,  Chondropoma^  Tudora,  Colohostylus,  Eutro- 
chatelUij  Alcadia^  and  Stodstoma^  represented  by  401  species,  are  found 
in  three  or  a  majority  of  the  islands. 

Of  the  remainder  of  the  Greater  Antillean  genera  nine  are  found  in 
two  islands,  Cepolia,  Ligutis,  Vendryesia^  Pineria^  Proserpina^  Neocyclo- 
tu8^  lAdna^  Adamsiella,  and  Lucidella^  with  only  84  species,  and  9  are 
limited  to  a  single  island,  Zaphysema,  Polymita,  Glandinella,  MeUmieUa^ 
Bolleia,  Jamaicia,  Diplopoma^  Blcesospira  and  Xenopoma^  with  but  24 
species. 

Of  the  widely  distributed  genera  whose  metropolis  is  elsewhere,  and 
which  we  may  suppose  have  entered  this  region  by  some  of  the  means 
I  have  previously  mentioned,  16  are  found  in  all  four  of  the  islands, 
represented  by  371  species;  6  are  met  with  in  three  of  the  islands,  with 
33  species;  10  in  two  of  them,  with  31  species,  while  only  7  genera  are 
found  limited  to  a  single  island,  six  of  them  having  but  1  species  each, 
and  one  having  13  species. 

From  the  above  figures  the  remarkably  homogeneous  character  of  the 
terrestrial  and  fluviatile  moUuscan  fauna  of  the  Greater  Antilles  may  be 
understood,  for  out  of  78  genera  here  represented  by  about  1,400  spe- 
cies, 22,  nearly  one-third  of  them,  are  met  with  in  all  four  of  the  islands, 
having  885  species,  or  more  than  60  per  cent  of  the  whole  number;  and 
18  others  are  common  to  three  of  the  islands,  with  434  species.  It  will 
thus  be  seen  that  nearly  all  the  important  genera  have  a  general  dis- 
tribution in  this  region,  and  are  largely  represented  in  species. 

Now,  while  it  is  true  that  certain  genera  and  minor  groups  are  pecul- 
iar in  some  cases  to  a  single  island,  as,  for  example,  the  typical  Pleuro- 
dontes,  Zaphysemuj  and  Ptychocochlis  to  Jamaica,  Polymitaj  and  Diplo- 
poma  to  Cuba,  Rolleia  to  Haiti,  or  LuquiUia  to  Puerto  Bico,  yet  it  is  no 
doubt  equally  true  that  the  relationship  between  them  and  certain 
groups  found  on  other  islands  of  this  archipelago  is  quite  close.  The 
toothless  or  slightly  toothed  Pleurodontes  of  Jamaica  are  not  very  far 
removed  from  Carocolus;  Dialeuca^  also  a  Jamaican  group,  is  very  closely 
allied  to  the  Cordyas  of  Cuba  and  Haiti,  and  Pilsbry  has  shown*  that 
Zaphysema,  Thysanophora,  and  Sa^da  are  quite  intimately  related.  Such 
alliances  between  the  species  of  the  different  islands  are  very  com- 
mon, especially  among  the  Helicidai,  Cylindrella,  Macroceramusj  the 
Alcadias,  and  Helicinas.  In  short,  there  can  be  but  little  doubt  that 
all  or  nearly  all  the  special  groups  confined  to  one  or  more  of  these 
islands  are  much  more  nearly  related  to  other  Greater  Antillean  groups 
than  to  those  of  any  other  part  of  the  world. 

This  period  of  elevation  in  the  West  Indies  was  followed  by  one  of 

*  Manual  of  Concliology,  second  serioa,  ix,  p.  60. 
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subsidence.  It  continued  until  only  the  suramins  of  the  mountain 
chains  were  above  the  level  of  the  sea,  and  x)robably  reached  its  culmi- 
nation  sometime  in  the  Miocene  period.  During  this  time  such  groups 
of  terrestrial  and  liuviatile  mollusks  as  then  existed  were  driveu  higher 
and  higher  up  the  mountain  sides,  and  crowded  into  ever-narrowing 
quarters,  and  it  is  quite  probable  that  some  of  the  genera  and  many 
8i)ecies  were  drowned  out  or  perished  for  want  of  room  and  food.  As 
Puerto  Rico  consists  mostly  of  low,  comparatively  level  land,  with  a 
single  notveryloftymouiitainrange,  it  is  possible  that  the  limited  area 
left  above  the  sea  accounts  for  the  abseuce  of  many  genera  fouud  iu  the 
other  islands,  and  which  may  have  been  abundant  within  its  borders  at 
the  time  of  a  former  land  connection. 

During  a  visit  to  Jamaica  the  past  winter  the  writer,  in  company 
with  Mr.  John  B.  Henderson,  jr.,  of  this  city,  obtained  three  large  boxes 
of  fossil  marl,  which  we  dug  from  a  bed  some  two  feet  in  thickness,  in 
what  is  called  the  White  Limestone  Series  of  the  Miocene  at  Bowden, 
near  the  east  end  of  the  island.  This  marl,  which  was  brought  to  the 
Smithsonian  Institution,  has  proven  to  be  astonishingly  rich  in  fossils, 
especially  marine  mollusca,  and  in  it  were  found  six  species  of  land 
shells,  consisting  of  a  PtychocochliSy  a  L^icidella^  a  PleurodontCy  a  Thy. 
sanophora,  an  Opeas,  and  a  Succinea.  The  first  two  and  the  last  named 
were  in  good  condition,  and  nearly  perfect;  the  Pleurodonte  was  repre- 
8ente<l  by  two  fragments,  an  apex  with  three  whorls,  and  an  aperture 
containing  the  teeth.  The  Thyaanophora  was  in  a  crumbling  condition 
and  the  two  specimens  of  Opeas  were  broken.  At  Bog  walk,  at  the  foot 
of  a  Miocene  limestone  ledge,  the  writer  found  fragments  of  fossil  Sagdas, 
but  not  in  a  condition  for  identification.  These  shells  were  no  doubt 
washed  down  by  rains  and  streams  and  deposited  in  the  marine  strata, 
as  we  found  in  several  cases  an  abundance  of  recent  forms  iu  the  bays 
and  thrown  up  along  the  shores.  I  consider  the  evidence  of  these  fossil 
land  shells  with  regard  to  the  past  history  of  the  groups,  and  of  the 
Greater  Antilles,  quite  important.  They  show  that  in  the  Miocene 
period,  at  a  time  when  perhaps  all  but  the  summits  of  these  islands  was 
submerged,  several  of  the  great  characteristic  groups  of  this  region 
were  in  existence;  that  no  change  whatever  has  taken  place  in  their 
characters  beyond  the  differentiation  of  species;  for,  with  the  exception 
of  the  Succinea^  which  does  not  seem  to  differ  from  S.  latiovj  an  abun- 
dant species  on  this  land, and  the  Opeas  (0.  striatUj  also  very  common) 
all  these  forms  are  probably  extinct.  The  Bowden  beds  are  believed  to 
be  the  equivalent  of  the  Chattahoochee  formation  of  the  southeastern 
United  States,  and  were  no  doubt  laid  down  in  the  earlier  part  of  the 
older  Miocene.  The  stratum  from  which  these  fossils  were  dug  is  only 
a  few  feet  above  sea  level,  and  is  overlaid  with  shales  and  marls  to  the 
summit  of  the  hill,  some  300  feet  above.  Succinea  is  world-wide  as  well 
as  OpeaSj  and  neither  arc  distinguished  in  the  West  Indies  by  any 
special  characters.  Thysanophora  is  distributed  throughout  the  Greater 
Proc,  J^,  M,  94 2« 
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Antilles,  and  lias  a  few  represeutatives  on  the  mainland,  the  Bahamas, 
and  the  Lesser  Antilles. 

All  the  species  of  the  subgenus  Ptychocochlis  agree  very  closely  in 
their  corrugated  shells  and  the  character  of  the  opercula;  and  this 
group,  together  with  the  typical  Sagdas  and  Pleurodontes,  are  confined 
to  the  island  of  Jamaica.  It  is  not  unreasonable  to  supx)ose  that  during 
the  period  of  general  elevation  certain  forms  from  the  widely  distributed 
genera  of  land  and  fresh-water  moUusks  crossed  over  to  the  Great/er 
Antilles  from  the  continent,  that  such  genera  as  Olandina,  Streptostyla^ 
and  others  whose  metroi)olis  is  on  the  mainland  also  migrated  across, 
and  that  species  of  a  number  of  genera  whose  greatest  development 
is  in  this  archipelago  spread  out  and  reached  the  shores  of  America. 
Most  of  the  subordinate  groups  of  Glandina  and  Strepiostyla^  and  several 
of  those  of  Cylindrella  were  then  in  existence,  for  we  find  their  species 
to-day  alike  on  the  continent  and  the  different  islands  of  the  archipelago. 
During  the  subsidence,  which  must  have  been  gradual,  Jamaica  was  first 
separated  from  the  rest  of  the  Greater  Antilles,  and  between  the  time 
of  separation  and  the  date  of  laying  down  the  Bowden  marl  it  is  probable 
that  the  typical  Pleurodontes  and  Ptychocochlis  were  developed  fix)m 
some  less  differentiated,  ancestral  stock.  The  separation  of  Cuba,  which 
occurred  sometime  after  that  of  Jamaica,  gave  rise  to  the  special  Cuban 
groups,  or  no  doubt  to  such  of  them  as  are  dominant  and  abundantly 
represented  on  the  island;  while  Haiti  and  Puerto  Bico,  being  longer 
united,  have  a  much  more  closely  related  fauna. 

In  his  catalogue  of  the  terrestrial  and  fluviatile  mollusks  of  Haiti* 
Crosse  divides  the  island  into  four  subregions — one  on  the  north,  taking 
in  the  Sierra  de  Monte  Christi ;  another  south  of  this,  extending  from 
the  Mole  St.  Nicholas  through  the  island  to  Cape  Engafio;  a  third 
embracing  the  southeast  peninsula,  and  the  fourth  situated  between 
the  arms  of  the  Y,  and  he  remarks  significantly  r 

It  is  remarkable  that  the  purely  geographical  considerations  on  whiclt  some 
authors  regard  Haiti  as  a  link  that  formerly  united  the  fonr  islands  are  confirmed 
and  corroborated  by  the  existence  in  each  of  the  four  regions  of  a  kind  of  small 
malacological  fauna,  independent  of  species  which  are  scattered  throughout  the 
island  and  whiuh  comprise  the  common  fauna. 

Every  species  of  Golohostylus  known  on  the  island,  the  group  Thau- 
mania  of  the  genus  Cylindrella,  and  the  representatives  of  Vendreysiaj 
Stoastoma,  and  Lucidella,  all  of  which  have  their  metropolis  in  Jamaica, 
are  found  in  the  southwest  peninsula,  while  the  great  Helices  of  Cuban 
groups  are  met  with  in  the  northwestern  arm  of  the  island,  and  the 
species  of  the  east  end  show  an  alliance  with  the  forms  of  Puerto  Bico. 

In  the  Miocene  silex  beds  of  Tampa,  Florida,  there  have  been  found 
a  number  of  land  shells  which  probably  belong  to  the  same  fauna  as 
that  which  existed  during  that  epoch  in  the  Greater  Antilles.  These 
consist  of  six  Helices  of  the  section  Plagioptyvha,  a  group  at  present 


*  Jour,  de  Conch.,  xxxi,  IS91,  pp.  195, 197, 
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confined  to  Haiti,  Puerto  Rico,  and  the  Bahamas,  a  Cerion^  not  differ- 
ing greatly  in  apx)earance  from  G.  incanaj  but  wholly  destitute  of  teeth, 
a  Gylindrella  much  like  some  of  the  recent  Cuban  species,  and  four 
Bulimulus.  The  Miocene  silex  beds  of  Tampa  and  the  Bowden  marl 
are  believed  by  Dr.  Dall  to  be  nearly  or  quite  synchronous.  These 
forms,  or  their  ancestors,  may  have  migrated  from  Cuba  across  the 
Bahama  plateau  and  what  is  now  the  bed  of  the  Gulf  Stream.  An 
elevation  of  344  fathoms  would  join  the  Bahamas  to  Florida. 

If,  then,  a  land  connection  existed  between  the  Greater  Antilles  and 
Central  America  during  the  period  of  elevation  it  would  not  be  difficult 
for  species  of  OlandinUy  StreptostylUj  Volutdxis^  Polygyraj  BulimulvSj 
OrthalicuSj  Neocyclotus^  Ampullaria^  Pachycheiltis,  and  Hemisinus — 
genera  whose  metropolis  is  on  the  continent — to  pass  from  the  latter  to 
the  former,  or  forms  of  widespread  genera  to  migrate  across  to  the 
islands.  And  on  such  a  landway  it  seems  more  probable  that  the 
species  of  Thysanophoray  Gylindrellay  Mdcroceramvs^  Megalomastomay 
Ghoanopomaj  Cistula,  Ghondropomaj  TudorUj  Colohostylus,  AdamsielUij 
and  Uutrochatella,  passed  over  to  Mexico  and  Central  America  than 
tliat  they  were  carried  by  currents  or  any  of  the  other  agencies  I  have 
mentioned. 

In  the  present  state  of  our  knowledge  it  is  a  little  difficult  to  tell  how 
long  the  period  of  subsidence  lasted,  and  we  can  not  determine  with 
certainty  how  much  of  the  area  of  the  islands  was  submerged.  An 
elevation  of  some  3,000  feet  above  present  sea  level  probably  marks  the 
limit  in  Jamaica,  as  the  stratified  Miocene  rocks  are  believed  to  reach 
to  about  that  height. 

In  another  part  of  this  paper  I  have  attempted  to  show  something  of 
the  close  relationship  of  the  nioUuscan  faunas  of  the  different  islands  of 
the  Greater  Antilles.  Jamaica,  by  the  evidence  of  its  land  snails, 
stands  the  most  isolated  of  any  of  the  islands;  Cuba  is  the  next.most  so, 
while  those  of  Haiti  and  Puerto  Rico  are  much  more  nearly  related  to 
each  other  than  to  those  of  either  of  the  first  two.  About  20  genera  and 
minor  groups  are  confined  to  or  have  their  metropolis  in  Jamaica;  a  like 
number  belongs  to  Cuba,  7  to  Haiti,  and  1  to  Puerto  Rico.  Of  the  spe- 
cial Jamaican  gi-oups,  Sagda^  Pleurodonte  restricted,  Oeomelaniaj  Golobo- 
stylus,  Tudoraj  Ptychocochlis,  Adamsiella,  Alcadia,  LuddcUa,  and  St^as- 
toma  are  abundantly  represented  throughout  the  island,  and  highly  char- 
acteristic, forming  the  major  part  of  the  land-snail  fauna.  In  Cuba, 
Liguus,  MacroceramuSy  Gerion,  Ghoanopoma^  Gtenopomaj  and  Ghondro- 
poma  are  generally  distributed  and  characteristic;  while  Garocolus  and 
Parthena  stand  in  the  same  relation  to  the  Haitian  fauna. 

Now,  as  bearing  directly  on  this  subject,  it  may  be  mentioned  that 
the  strait  between  Haiti  and  Jamaica  is  deeper  than  that  between  any 
of  the  other  islands,  being  nearly  1,000  fathoms  in  depth,  that  between 
Cuba  and  Haiti  is  slightly  more  shallow,  being  onljr  about  875  fathoms, 


Digitized  by 


Google 


436  JFEST  INDIAN  MOLL  USES— SIMPSON, 


while  the  one  between  the  hitter  island  and  Puerto  Rico  carries  but  260 
fathoms.  Supposing  these  islands  to  have  been  united  at  a  former  time, 
then  during  a  period  of  gradual  subsidence,  Jamaica  would  be  separated 
sometime  before  the  rest  of  the  Antillian  island  would  be  broken 
up,  then  Cuba  would  be  isolated,  while  Haiti  and  Puerto  Rico  would 
remain  united  for  a  longer  time.  The  distribution  and  character  of  the 
laud-snail  faunas  of  these  islands  agree  exactly  with  just  what  would 
be  the  result  of  such  a  subsidence  and  separation. 

When  this  region  was  revisited  with  a  period  of  elevation — a  i)eriod 
which  seems  to  be  still  in  progress — a  large  area  of  limestone  was 
uncovered,  which,  with  a  warm  climate  and  an  abundant  rainfall,  was 
soon  overspread  with  forests  and  cut  into  innumerable  gullies  and 
ravines,  furnishing  the  very  best  of  conditions  for  the  development  of 
forms,  and  the  multiplication  of  individual  land-snails,  and  the  genera 
and  groups  which  had  been  huddled  together  on  the  reduced  peaks 
of  these  islands  gradually  spread  out  and  took  possession  of  the  new 
territory.  I  regard  these  facts  as  the  probable  explanation  of  the 
enormous  development  of  terrestrial  molluscan  life  in  the  Greater 
Antilles. 

RELATIONS  OF  THE  LAND  AND  FRESH -WATER  MOLLUSCAN  FAUNA  OF 
THE  GREATER  ANTILLES  WITH  THAT  OF  MEXICO  AND  CENTRAL 
AMERICA. 

It  is,  I  believe,  acknowledged  that  the  terrestrial  and  Huviatile  mol- 
luscan fauna  of  the  Greater  Antilles  has  certain  rather  intimate  relation- 
ships with  that  of  the  adjoininginaiulandof  Central  America  and  Mexico. 
The  great  genus  Olandina^  which  at  present  has  its  metropolis  in  the 
latter  region,  is  represented  in  the  archipelago  by  a  number  of  species 
almost  equal  to  that  found  on  the  continent.  Only  a  single  recent 
siMJcies  exists  outside  of  the  warmer  parts  of  America — G,  algira  of 
southern  Europe  and  northern  Airica — though  the  genus  is  abundantly 
represented  in  the  Tertiary  beds  of  Europe.  Not  only  is  it  found  in 
the  Greater  Antilles,  but  several  of  the  minor  groups  are  there  repre- 
sented. The  section  Oleacina  is  mostly  Antillean,  but  has  4  species  on 
the  mainland;  Varicella  has  7  on  the  continent  and  21  in  the  islands; 
Melia  has  two  species  in  Mexico  and  13  in  the  archipelago,  and  the 
section  Glandinay  which  is  abundantly  represented  on  the  mainland, 
has  a  single  species  in  Haiti.  Sireptostyla,  another  Mexican  gemis,  has 
9  Antillean  species — 4  in  Cuba,  2  in  Haiti,  and  3  in  Puerto  Kico.  Volu- 
taxis^  a  third  group  belonging  to  the  American  mainland,  has  1  species 
in  Cuba  and  another  in  Haiti,  and  Orthalicusj  whose  metropolis  is  in 
the  warmer  parts  of  America,  has  1  species  common  to  Cuba  and 
Jamaica. 

Fischer  and  Crosse*  divide  the  Stenogyridse  into  two  subfamilies — 


*  MittS.  Sci.  au,  Mexique,  7th  part,  p.  585. 
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CaeciliaiiellinaB,  with  Oeostilbia  and  Caecilimiella,  and  Sabulininae,  with 
Azecaj  Ferussaciay  Loweia,  Opeas,  Eumina,  Stenogyra^  Pseudohalea^ 
MelanielUiy  Spiraxis,  Leptinaria^  Subtilina,  and  Glessula  as  genera. 
Among  these  Opeas^  thongh  represented  in  the  isles  of  the  Indian  Ocean, 
the  East  Indies,  and  Polynesia,  has  its  greatest  development  on  the 
American  Continent  from  Mexico  to  Venezuela,  but  it  also  has  several 
species  in  the  Greater  Antilles;  while  Spiraxts,  another  genus  of  this 
family,  mostly  American,  is  about  equally  represented  in  this  archi- 
p<ilago  and  on  the  continent.  The  genus  Leptinaria,  as  defined  by 
Fischer  and  Crosse,  is  confined  to  America,  and  includes  all  the  species 
of  the  Antilles  hitherto  placed  in  Tornatellina^  the  latter  being  by 
them  restricted  to  the  Old  World.  The  former  is  about  equally  repre- 
sented in  middle  America  and  the  Greater  Antilles.  Simpulopsis  is 
another  genus  with  its  metropolis  in  America,  and  with  a  distribution 
•  much  like  Leptinaria,  To  these  may  be  added  the  continental  Bulim- 
ulus^  with  74  species  in  Central  America  and  Mexico,  which  is  well 
represented  in  Cuba,  Haiti,  Puerto  Rico,  and  Jamaica,  and  Polygyra 
(restricted),  with  its  metropolis  in  Mexico  and  the  southern  United 
States,  but  which  inhabits  Cuba  and  Jamaica. 

On  the  other  hand,  we  find  that  the  peculiar  terrestrial  molluscan 
fauna  of  this  archipelago  has,  as  Bland  has  expressed  it,  ^^made  a 
strong  impression"  on  the  mainland.  The  following  table  will  show  the 
continental  distribution  of  these  Antillean  genera: 

Distribution  of  genera  of  Antillean  land  molluska. 


Gen  as  or  group. 


ThyBanophora. . 

Cepolis 

Hemitrochus 

Macroceramas  . 

Cylindrilla 

Proserpina 

NeocyclotuH 

Megalomafitonia 

Choanopoma 

Tiidora 

Chondropoma  . . 
Colobostylus  ... 
Cfatula 

Adamniella 

Katrochatella*  . 


Species 

in 
Greater 
AutilleH. 


52 
5 
12 
54 
168 
6 
34 
17 
58 
29 

80 
2H 
24 

13 
33 


Species 

of 
Mexico. 


Species 

of 
Central 
America. 


3? 

i 

1? 

3 

7 

2 

2 

% 

2? 
1 

2 

1 

2 

3 
1 

2 

4 
2 

1 

Species  found  elsewhcro. 


2  in  Southern  States. 

1  in  Peru. 

Several  in  the  Bahamas. 

2  or  3  in  Lesser  Antilles. 

3  in  northern  S.  Am.  and  Lesser  Ant. 

Iforthern  South  America.    20  sp. 


1  or  2   in  South  America;  Leeward 

Islands. 
South  America,  4. 

1  in  Trinidad. 

2  in  South  America(  ?) ;  a  few  in  Lesser 

Antilles. 

3  in  South  America(?). 


*  Several  other  species  of  Pneumonopomata  are  found  in  Mexico,  Central  and  South  vVnierica,  which 
have  been  referrea  to  AdainsieUa,  Giatula,  Tudora,  and  Chondropoma,  which  doubtfully  belong  to 
these  genera. 

Among  the  fluviatile  moUusks  there  are  no  genera  common  to  the  two 
regions  whose  metropolis  is  in  either  of  them,  save  Pdchycheilns  and 
HemiHtnus;  but  quite  a  number  of  species  inhabit  both  the  mainland 
and  the  archipelago.  The  same  is  true  of  a  good  many  terrCvStrial  forms. 
The  following  list  gives  these  si)ecies  and  their  distribution : 
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Land  and  fresh-water  molluaka  i     *biting  the  Greater  Antilles  and  the  continent. 


Species. 

i 

d 
X 

*3 

J 

1 

i 

I 

X 

l__ 

a 

Elsewhere. 

Thysanophora     inorustata, 

Poey. 
Thysanophora  plagioptycha, 

Thysauophora  dioscoricola, 

Ad. 
ZnniteH  indentatnA.  Sav 

1       1 

X 

X? 

X? 

X? 
X 

"x" 

X 
X 
X 

V? 

Texas*  Florida 

1 
1 

X 
X 

X 

X 

Vieque. 

Vieque;  Florida. 
United  States 

X 

x" 

X 

X 

TDinuscnla,  Binu  .... 

X 
X 
X 

gundlachi,  Pfr 

arboreas.Say 

Bulimnlus  liliacens.  For 

X 

Florida;  St.  Thomas. 
United    Staioib  •    («  u  a  d  e . 

X 

"x" 

X 

X 

lupe. 
St.  Ritts. 

Macroceramuagossei,  Pfr  ... 
pontiflcn8,Gld 

Texas-  Florida 

Florida. 



X 
X 

Texas  ■  United  States       • 

pellucida,  Pfr 

X 

X 
X 
X 
X 

X           X 

Texas:  Florida;    Vioqne; 

St.  Thomas;  St.  John. 
Dnited  States. 

Vertiffo  ovata.  Sav 

X 
X 
X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X? 

X 

X? 

Orthalicns  undatns.  Brng 

Subulina  octona,  Ch 

"x" 

X 

X 
X 
X 

"x* 

X 

X 
X 

X 
X 

Trinidad. 
Lesser  Antilles. 

.<4niraTiA  an  hill  A.  Pfr 

Mobile-    Florida-    Marti- 

On^AA  rftroicaflexisifl  Sgovo 

X 
X 

X 

nique;    St.  Thomas; 
Cochin  China. 
Grenafla  •  Trinidad  -  LfissAr 

Limnaja  cabensis,  Pfr 

Planorbis  caribsBns.  Orb 

X 

X 
X 
X 
X 
X 
X 

X 

X 

X 
X 

Antilles. 
St.  Croix:  United  States, 
as  L.  umbilieata,  Adams. 

tamiduR,  Pfr 

X 
X 
X 
X 
X 

Texas;  Florida. 

havaneDsls,  Pfr  . . . 

Bahamas. 

Potamopyrgus  coronata,  Pfr. 

Neritina  reclivhta.  Say 

punctulata,  Lam  . . . 
Carychium  exile  H.  C,  Lea .. 

X 

Guadeltipe. 
Texas-  Florida. 

X 
X 

United  States. 

*  Piftidinin  abditum  Hald 

X 
X 
X 
X 

X 

Do. 

Spha'rium  cubense,  Pnie 

IJnio  Bcaiiinatua,  More 

Texas;  Florida. 

.. 

X 
X 

gundlachi,  Dkr 

*This  species  is  distributed  over  nearly  all  the  Unit«d  States  and  as  far  south  aa  Honduras. 
Prime  states  (American  CorbicuiidcB,  p.  76),  that  P.  eonttanguineum,  Prime,  of  Cuba  can  soarcely  be 
separated  from  P.  abditum  Hald.,  and  on  carefully  comparing  authentic  s])ecimens  in  the  National 
Museum  I  believe  them  to  bo  the  same. 

I  am  not  prepared  to  believe  that  so  extensive  a  relationship — ^the 
exchange  of  so  many  genera,  subordinate  groups,  and  species — could 
have  been  brought  about  merely  by  ocean  currents  and  winds.  Since 
the  gulf  stream  was  turned  into  its  present  course — probably  during 
the  later  miocene,  when  the  Isthmus  of  Panama  was  elevated — its  tend- 
ency would  be  to  sweep  any  species  that  might  fall  into  it,  from  the 
Antilles  or  the  continent,  up  into  the  Gulf  of  Mexico,  and  away  from 
either  shore.  The  prevailing  winds  of  the  region  have  no  doubt  been 
from  the  east-north-east  in  the  past,  as  in  the  present,  and  would  favor 
the  landing  of  Antillean  species  in  Yucatan,  though  their  effect  would 
be  largely  neutralized  by  the  current.  We  find  that  very  nearly  as 
great  a  migration  has  taken  place  from  the  mainland  to  the  archipel 
ago  as  in  an  opposite  direction.  Tiie  depth  of  the  Yucatan  Channel 
would  seem  to  preclude  the  likelihood  of  a  former  landway  running 
west  from  Cuba,  but  the  presence  of  Streptostyla,  with  eight  species 
scattered  through  Cuba,  Haiti,  and  Puerto  Rico,  and  Volutaa^is  with  two 
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species,  one  each  in  Ciibii  and  Haiti,  while  neither  of  the  genera  are 
found  in  Jamaica,  appears  to  favor  a  more  northern  as  well  as  a  southern 
landway. 

RELATIONS  OF  THE  GREATER  ANTILLEAN  LAND  SNAIL  FAUNA  WITH 
THAT  OF  THE  BAHAMAS. 

I  next  pass  to  the  relationship  of  the  land  snail  fauna  of  the  Greater 
Antilles  with  that  of  the  Bahnnias.  On  this  extensive  archipelapfo, 
with  some  3,000  islands  and  an  area  of  nearly  6,000  square  miles,  there 
are  only  about  80  species  of  land  snails  known.  The  climate  of  the 
islands  is  warm,  the  structure  of  most  of  them  is  coral  limestone,  and 
there  is  a  plentiful  rainfall,  with  sufficient  vegetation  to  furnish  shelter 
and  food  for  an  abundance  of  snail  life ;  in  fact  the  number  of  individ- 
uals is  in  many  cases  great.  All  the  groups  with  the  exception  of  the 
Mexican  genus  SchasicheiluSy  represented  by  a  single  species,  are  Cuban 
and  Eaitien,  or  are  such  as  are  found  in  those  islands;  and  a  number 
of  the  species  are  common  to  the  Greater  Antilles.  In  many  genera, 
especially  HemitrochuH  and  Cerion,  th^re  is  an  almost  endless  amount 
of  variation,  with  few  breaks  sufficient  for  the  proper  separation  of 
species.  The  islands  of  the  Little  and  Great  Bahama  Banks  being 
nearest  to  Cuba,  and  lying  in  the  course  of  the  currents  that  flow  by 
that  island,  partake  most  largely  of  its  fauna,  while  those  to  the  north 
of  Haiti  bear  more  strongly  the  impress  of  its  forms.  Yet  when  we  come 
to  carefully  consider  the  manner  in  which  this  archipelago  must  have 
been  colonized  with  land  snails,  we  need  not  be  surprised  at  its  com- 
parative poverty  of  species,  or  that  it  has  no  peculiar  genera.  Whether 
in  time  past  this  area  arose  above  the  sea  and  had  land  connection 
with  Cuba  and  Florida  does  not  matter  so  far  as  its  present  terrestrial 
molluscan  fauna  is  concerned.  As  the  highest  point  in  the  archipelago 
is  only  about  300  feet  above  sea  level  it  is  quite  probable  that  the  entire 
Bahaman  region  was  submerged  during  the  general  period  of  subsid- 
ence, and  whatever  species  may  have  existed  were  doubtless  destroyed. 
We  may  suppose  that  during  the  period  of  elevation  which  followed, 
as  soon  as  these  islands  began  to  appear  above  the  sea,  and  were  fitted 
for  the  abode  of  land  snails,  those  nearest  to  Cuba,  Haiti,  and  the  gulf 
stream  received  occasional  stragglers  which  drifted  across  the  not  very 
wide  channel.* 


*Tho  nortb-oast  trade  winds,  and  the  drift  of  the  water  of  the  Atlantic  to  the 
westward,  force  a  strong  current  .along  between  Haiti  and  the  smaU,  sontbernmost 
islands  of  the  Bahamas.  Part  of  this  is  carrie<l  through  the  windward  passage 
between  Haiti  and  Cuba  into  the  Cnribboan,  the  rest  is  pressed  on  past  Great  Inngua, 
and  up  the  old  Ibihama  Channel,  and  finally  it  mingles  with  the  gulf  stream.  No 
doubt  part  of  the  wati'r  of  thiit  great  ocean  river,  crowded  in  between  Cuba,  the 
Hahania  Hank,  and  Florida,  spreads  out  more  or  less  to  the  eastward  among  the 
islands.  Thus  land  snails  washed  into  the  sea  on  the  north  side  of  Cuba  or  Haiti 
would  probably  in  some  cases  be  carried  out  and  landed  among  the  Bahamas. 
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This  migration  by  currents  and  in  some  cases,  no  doubt,  by  winds 
from  the  Greater  Antilles  to  the  Bahamas,  has  not  been  of  long  contin- 
uation, for  the  reason  that  the  last  elevation  of  this  latter  archipelago 
above  the  sea  has  been  comparatively  a  recent  one  and  therefore  there 
has  not  been  time  for  the  formation  of  new  genera  or  subordinate 
groups,  and  only  for  few  valid  species.  Many  of  the  forms  are  so 
slightly  differentiated  that  they  can  not  be  separated  with  any  degree 
of  accuracy,  and  others  have  broken  into  endless  variations,  which 
may  be  taken  as  an  indication  that  the  region  has  not  been  very  loug 
colonized  and  that  species  are  multiplying. 

Had  this  laud  been  connected  with  Cuba  or  Haiti  since  it  was  last 
elevated  above  the  sea  it  is  probable  that  it  would  now  be  far  richer  in 
genera  and  species  than  it  is. 

THE  TROPICAL  LAND  AND  FBESH-WATBE  MOLLUSCAN  FAUNA  OP 
SOUTHERN  FLOBtlDA,  AND  ITS  RELATION  TO  THAT  OF  TUB 
GREATER  ANTILLES,  MEXICO,  CENTRAL  AND   SOUTH  AMERICA. 

In  southern  Florida  some  28  or  more  species  of  land  and  freshwater 
mollusks  occur,  nearly  all  of  which  are  now  living  in  Cuba,  while  a  few 
belong  in  Mexico,  1  possibly  in  South  America,  2  are  found  in  the  Baha- 
mas, and  1  perhaps  came  from  Trinidad.* 

This  terrestrial  and  fiuviatile  population  of  southern  Florida  is  in 
all  probability  the  result  of  recent  migration,  mostly  by  means  of  winds 
and  currents.  Most  of  the  species  are  confined  to  the  lower  chain  of 
keys  or  the  extreme  southern  part  of  the  peninsula.  Chondropoma 
dentatnm  extends  a  short  distance  north  of  Cape  Sable,  Bulimuliia  niulH' 
lineatus  reaches  Caximbas,  and  Ligmis  fasciatus  has  been  doubtfully 
reported  as  far  north  as  the  Caloosahatchee  Biver.  Ouppya  gundlachi 
and  the  two  Macroceramus  no  doubt  extend  their  range  to  at  least  the 
middle  of  the  State.  Bulimtihis  dormani,  Polygyra  cereolu^,  Planorbis 
tumidusj  and  Sphwrium  cuheme  probably  inhabit  the  entire  peninsula, 
and  AmptiUaria  depressa,  which  is  a  form  of  A,  caliginosa^  extends  into 
Georgia. 

*The  followiuflf  is  a  list  of  the  species:  Thyaanophora  ca^cay  Gup.,  Trinidad;  Thy- 
aanophora rortex,  Pfr.,  Cuba,  Haiti,  Puerto  Rico,  St.  Croix,  St.Tliomas,  Bermuda;  TAy. 
sanophora  dioaeoricola,  C.  B.  Adams^  Jamaica,  Puerto  Rico,  Mexico,  Vieqne;  Stro- 
hilops  huhhardi,  Brown,  Jamaica;  Hemitrochua  rariansj  Mke.,  Bahamas;  Polygyra  cere- 
ol»8j  Muhl,  Bahamas,  Bermuda,  Cuba?;  Ouppya  gundlachi^  Pfr.,  Cuba,  Puerto  Kico, 
8t.  Thomas;  Orthalicus  undalus,  Brug.,  Mexico,  Jamaica,  Trinidad,  Central  .America; 
Ch'thal%cu8melanocheilu8y\Q\»y  Mexico;  Liguua  fasciatus,  Mull.,  Cuba;  Melaniella  gra- 
cillimaf  Pfr.,  Cuba,  St.  Thomas,  Bahamas;  Subulina  ovtonoides,  Orb.,  Cuba,  Jamaicti, 
Puerto  Rico,  Vieque,  St.  John,  Barbados,  Gronadsi,  St.  Thomas;  Spiraxis  subula^  Pfr., 
Jamaica,  Cuba,  Barbados,  Antigua,  Puerto  Kico,  St.  John,  St.  Thomas;  Macrocvramu9 
gosseif  Pfr..  Cuba,  Jamaica,  Texas,  Mexico;  Af-acroceramus  poniificusj  GId.,  Cuba^ 
Mexico;  BuUmnlus  marielinHs,  Poey,  Cuba;  Bulimuhts  dormant^  W.  G.  B.,  New  (ire- 
nada?:  liuUmnlus  viuliilhteatus,  Say,  Yucatan,  (iuateniahi,  northern  South  America; 
Cylindrella  pueyana,  Orb.,  Cuba;  Cylindrella  jejuna^  Old.,  Cuba;  Cerion  tncaiia, 
Binn.,  Cuba;  Ilelinna  subglobulosa,  Pocy,  Cuba;  Chondropoma  dentaiumf  Say,  Cuba; 
Ctenopoma  rugulosnnijVfv.fy  Cuba;  Planorbistnmidus,VCT.f  Cuba,  Mexico,  California; 
AmpullaHa  caliginosaj  Kvo.,  Mexico;  OnndlacHa  ancyliforruis,  Pfr.,  Cuba;  SphtFrimm 
cubense,  More.,  Cuba;  Mexico,  Texjis. 
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It  scarcely  seems  necessary  to  enter  into  any  argument  to  show  that 
these  tropical  forms  now  found  in  Florida  are  not  the  lineal  descend- 
ants of  the  Helices  and  BuUmulus^  the  Cylindrella  and  Cerion  or  other 
si)ecies  of  the  Miocene  silex  beds  of  Tampa.  The  living  land  and  fresh- 
water mollusks  of  Florida  of  tropical  origin  are  absolutely  identical  with 
forms  at  present  found  in  Cuba,  Jamaica,  and  the  continent,  while  those 
of  the  Tampa  beds  are  all  extinct,  and  we  can  not  for  a  moment  sup-* 
pose  that  their  descendants  would  be  specifically  identical  with  Antil- 
lean  and  Mexican  forms  that  had  come  from  another  line  of  descent. 
I  believe  that  the  present  species  have  been  colonized  but  a  short  time 
in  Florida,  and  the  fact  that,  although  the  soil,  contour,  and  climate  of 
the  country  are  quite  different  from  those  of  tropical  America,  not  a 
single  introduced  form  has  as  yet  changed  specifically,  and  only  one 
possibly  varietally,  is  strong  evidence  in  this  direction. 

It  is  most  likely  that  tropical  land  snails  have  been  cast  on  the  shores 
of  the  peninsula  with  the  jetsam  and  flotsam  of  the  sea  ever  since  the 
Gulf  Stream  has  had  its  present  course,  an  amply  sufficient  length  of 
time  for  the  development  of  species  from  some  of  the  original  wander- 
ers, as  that  great  ocean  river  was  probably  turned  into  the  Gulf  of 
Mexico  and  past  the  State  of  Florida  during  the  latter  part  of  the 
Miocene,  when  the  Isthmus  of  Panama  is  believed  to  have  been  raised 
and  North  and  South  America  were  joined  together.  I  would  suggest 
that  the  reason  why  no  such  new  species  exist  there  might  be  that  in 
all  probability  any  forms  that  were  colonized  on  the  peninsula  prior  to 
the  time  of  the  Glacial  Epoch  were  destroyed  by  the  change  of  climate, 
which  swept  out  of  existence,  and  drove  to  the  southward  so  much  of 
the  animal  and  vegetable  life  of  North  America.*  The  presence  of  a 
great  cap  of  ice  coming  down  to  the  latitude  of  40^,  within  10°  or  600 
miles  of  the  northern  part  of  the  State,  would,  especially  at  certain 
times  in  winter  during  the  prevalence  of  northerly  winds,  be  likely 
to  destroy  by  cold  such  species  as  might  be  landed  by  the  Gulf  Stream. 
Even  now,  with  a  much  milder  climate  than  this  region  possessed  dur- 
ing Glacial  times,  an  occasional  unusually  severe  winter  almost  annihi- 
lates the  tropical  fishes  of  this  region,  and  kills  in  part,  or  even  entirely, 
many  forms  of  West  Indian  vegetation  as  far  south  as  Cape  Sable. 
Several  of  these  Cuban  land  snails  are  only  met  with  on  the  lower 
keys,  an  area  practically  free  from  irost. 

We  know  that  a  very  slight  difference  in  latitude  or  climate  may 
often  set  a  bound  on  the  distribution  of  different  forms  of  animal  and 
vegetable  life.  Thus,  nearly  all  the  immigrant  West  Indian  vegetation 
now  found  in  Florida  is  confined  to  the  southern  half  of  the  peninsula, 
though  there  are  no  apparent  reasons  so  far  as  soil,  food,  and  moisture 

^  It  may  be  claimed  that  the  continual  addition  of  fresh  individnals  from  Cuba  by 
the  currents  has  kept  the  species  already  landed  in  Florida  from  becoming  specifi- 
cally changed.  But  the  same  addition  of  fresh  specimens  must  have  occurred  in  the 
Bahamas  and  yet  we  there  find  a  number  of  new  species  and  countless  varieties. 
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are  concerned  why  it  should  not  extend  north  indefinitely.  The  tropical 
land  snails  of  Mexico  come  north  in  the  low  lands  ior  the  most  part 
only  to  the  northern  border  of  that  Republic,  and  many  other  instaiices 
of  a  like  restriction  by  climate  could  be  given.  It  is  probable  that  a 
decrease  of  a  very  few  degrees  in  temperature  would  destroy  the  Antil- 
lean  land  and  fresh-water  mollusks  in  Florida. 

It  is  believed  by  many  of  our  ablest  glacialists  that  the  Ice  Age 
lasted  down  to  within  from  6,000  to  10,000  years  of  the  present,  and  the 
period  which  has  elapsed  since  its  close  would  probably  be  too  short  to 
allow  for  any  considerable  variation  in  mollusks.  The  Bahamas  being 
protected  on  the  north  and  west  by  the  Gulf  Stream,  and  lyiiig  gener- 
ally in  a  lower  latitude,  no  doubt  enjoyed  during  the  Glacial  Ei>och  a 
milder  climate  than  Florida,  and  have  been  peopled  longer  with  immi- 
grant forms  5  a  sufficient  time  to  allow  for  the  development  of  numer- 
ous varieties  and  species,  but  no  groups  or  genera. 

I  think  there  need  be  no  difficulty  in  accounting  for  the  presence  of 
tropical  land  and  fresh-water  mollusks  in  Florida  by  means  of  the  trans- 
porting agency  of  the  sea.  The  Gulf  Stream  sweeps  up  past  northern 
South  and  Central  America,  part  of  it  eddying  around  in  the  Gulf  of 
Mexico.  A  branch  of  it,  however,  flows  along  the  north  shore  of 
Cuba,  and  by  the  shoal  in  latitude  24o  is  thrown  in  close  to  the  lower 
chain  of  Florida  Keys.    Alexander  Agassiz  says:* 

The  curve  of  the  Florida  reef  along  the  Gulf  Stream  is  duo  in  great  measure,  as 
Hunt  shows,  to  a  counter  current  along  the  reef  running  westward.  This  current 
is  known  to  all  navigators,  and  though  ill  defined  at  Cape  Florida  becomes  stronger 
and  wider  as  it  goes  west.'  It  has  a  width  of  at  least  10  miles  at  Key  West  and  20 
miles  at  Tortugas.  This  is  clearly  shown  by  the  mass  of  surface  animals  driven  along 
upon  this  westerly  current  by  the  southeasterly  winds.  The  tides  set  strongly  ncross 
the  reefs  and  through  the  channels  between  the  keys,  the  tiood  running  north  and 
the  ebb  south. 

Mollusks  washed  down  with  trees,  bamboos,  or  masses  of  drift  from 
the  northern  shore  of  Cuba  would  be  swept  along  by  the  strong  cur- 
rent of  the  Gulf  Stream  to  the  eastward  and  northward,  and  many  of 
them,  carried  by  the  southeast  winds  into  this  counter  current,  might 
be  landed  by  the  inflowing  tide  among  the  lower  keys  within  a  few 
days  after  leaving  their  native  island.  Species  from  Honduras  might 
at  long  intervals  be  drifted  by  westerly  winds  across  to  the  eastern 
part  of  the  Gulf  Stream,  and  so  be  carried  around  and  lauded  in  the 
way  I  have  described;  or  they  might  possibly  sometimes  survive  a 
passage  around  the  eddy  in  the  gulf.  The  fact  that  there  are  more  forms 
from  Cuba  found  in  Florida  than  there  are  from  Middle  America,  and 
that  only  a  single  very  doubtful  South  American  species  is  known  in 
that  state,!  illustrates  the  comparative  difficulty  which  these  wanderers 


*  Three  cruises  of  the  Hlako,  I,  p.  57. 

iBuHmnluB  dormant^  \V.  G.  Binuey,  is  thought  to  be  the  same  as  /?.  maculatus,  Le:i 
of  Cartagena,  Colombia,  but  this  is  not  certiiin.  B.  mHltilineatuSf  Say,  formerly 
believed  to  bo  an  imuiignint  from  South  America,  is  now  known  to  be  found  in  Cen- 
tral America  and  Yucatan. 
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experience  in  being  drifted  to  our  shores.  I  may  mention  in  passing 
that  every  strictly  Cuban  species — I  think  without  exception — now 
known  to  be  living  in  Florida  is  an  inhabitant  of  the  western  end  of 
the  island,  and  most  of  them  are  known  to  have  a  general  distribution 
throughout  the  western  part  of  it,  and  especially  on  its  northern  shore. 

RELATIONS    OF     THE    TEKRESTRIAL     AND     FLUVIATILE    MOLLXJSCAN 
FAUNAS  OF  THE  GREATER  ANTILLES  AND  THE  WINDWARD  ISLANDS. 

A  careful  examination  of  the  lists  of  genera,  subordinate  groups,  and 
species  of  these  two  areas  will  reveal  the  fact  that  while  there  is  a  rela- 
tionship between  the  two  faunas  it  is  not  nearly  so  close  as  the  one 
between  the  faunas  of  the  former  region  and  the  continent. 

Land  Snails  common  to  Puerto  Rico  and  the  Lesser  Antilles. 


Species. 

i 
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S 
'5 
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a 
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i 
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Vaffinnla  occidentalif)  Guild           

XhvAAnonhora  vortex. Pfr  ....     •.....*• 

BuIimnluB  lilacinus  Fer      

X 

fraterculus,  Fer 

X 

vircnilatiiB  Fer  *                    

1 

exiliH.Gm  f  

X 



X 

X 

1 

PinAria  vieonenaiA  Pfr         -           1 

V 

OnHAA  flubulft.  Pft*.  t       •   -.• •.••.••...••••..• 

X 

X 

X 
X 
X 

X 

foodalli.  Mill 

Subulina  octoiia,  Chem 

X 

X 

X 

octonoides,  C.B.  A 

Lep!  inaria  aDtillarum,  Shatt 

X 

X 
X 

Puna  Dellucida.  Pfr     

Suc4^inf^A  iipproi^iinAiiR.  Shntt  - 

*  Also  foaud  in  the  island  of  Buen  Ayre,  of  the  Leeward  Gronp. 
1  French  Guiana  also. 

t  Several  of  these  Stenogyridoe  and  some  other  species  have  probably  been  introduced  throagh  tlio 
agency  of  man. 

Fresh-water  Mollusks  common  to  Puerto  Rico  and  the  Lesser  Antilles, 


Species. 


Planorbis  gnadaloupenMis,  Sowb  . 

Bchranimi,  Crosse 

lucidns.Pfr 

Anoylns  beani.  Bourg 

Aplecta  soworbyana,  A.  d'Orb  . . . 
Potamopyrgus  coronata,  Pfr 


Guade- 
loupe. 


Martin- 
ique. 


Domin- 
ica. 


From  the  above  lists  it  wUl  be  seen  that  there  are  14  species  of  terres- 
trial and  6  Huviatile  mollusks  common  to  Puerto  Rico  and  one  or  more 
islands  of  the  Lesser  Antilles,  while  no  less  than  24  land  mollusks 
belong  to  that  island  and  some  of  the  other  Greater  Antilles,  and  13 
fresh-water  species.  The  following  tables  show  the  specific  relationship 
between  these  moUuscan  faunas  of  Puerto  Rico  and  the  other  islands 
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of  the  more  northern  ffroup;  all  of  them  being  found  in  the  last-named 
island :  * 

Land  MoUusks  common  to  Puerto  Rico  and  other  Greater  Antillean  Islands, 


Species. 

Cuba. 

Haiti. 

Jamai- 
ca. 

Elsewhere. 

Vftfif inula  occident&liA  Ouild ......... 

X 
X 
X 

X 
X 

X 
X 

X 
X 

X 

Gua«lelupe;  Martinique;  St.  Vincent. 

Florida. 

United  States ;  Mexico. 

Zonitea  gundlachi,  Pfr 

iiiiuasculuB,  BiDD 

(^rliindinii  terebrsiformis  Shatt. ..... 

ThvBanoDbora  voi'tex.  Pfr 

X 

Florida;  Barbados. 

dioBCoricola,     C     B. 

Florida. 

Adams, 
euclasta,  Shutt 

X 
X 
X 

Pleurodonte  roar^iiata,  Gmel 

BuliiniiluB  nitidulus  Pfr 

X 
X 
X 
X 
X 

"  x' 
"x 

X 
X 
X 
X 
X 

liliaceuB,  Fer 

exilis,  Gmel 

l^seudobalea  dominguensis,  Pfir 

Oylindrella  pallida,  Gaild 

X 

Opeas  subula,  Pfr 

X 
X 
X 
X 
X 
X 
X 

X 

X    " 

X 

Lesser  AntilleA;  Florida. 

goodalU,Mill 

Lesser  Antilles. 

Subolina octona  Cban 

Mainland ;  Lesser  Antilles. 

octonoides,  C.  B.  Adams . . . 
Spiraxis  palndiDoides,  d'Orb 

Florida;  Mexico;  Lesser  Antilles. 

Pupa  pellucida,  Pfr 

X 

X 
X 

Texas;  Mexico;  Florida;  JjWwtr  Ad- 

h<^xo<1oii  C  B,  Adams r . 

tilles. 

Cerion  striatella.  Far 

X 
X 

X 

X 
X 
X 

microstoma,  Pfr 

Succinea  riisii,  Pfr 

Helicina  phasianella,  Sowb 

tVesh-water  mollusks  common  to  Puerto  Rico  and  other  of  the  Greater  Antilles. 


Linnffia  cubensis,  Pfr 

Pianorbis  guadelnpensis,  Sowb 

tumidus,  Pfr 

riisii,  Dkr 

refulgens,  Dkr 

baldemani,  C.  B.  Adams  . . . 

lucidus,  Pfr 

macnabianuR,  C.B.Adams. 

circumliueatuB,  Shutt 

albicans,  Pfr 

Ancylns  obscurus,  Hald 

A  plecta  Bowerbyana,  d'Orb , 

Potamopyrgus  coronata,  Pfr 


I 


Mexico;  Guadelope. 
Mexico;  Texas;  Florida. 


Guadolupe. 

St.  Thomas. 

Do. 
St.  Thomas;  United  States. 
St.  Thomas ;  Guadelupe. 
Guadelupe;      Martinique;      Central 
America;  Mexico. 

It  will  be  seen  that  so  far  as  species  are  concerned  the  relation- 
ship between  the  land  and  fresh-water  mollusks  of  Puerto  Rico  is  much 
closer  with  the  Greater  than  with  the  Lesser  Antilles.  It  is,  however, 
among  the  genera  and  minor  groups  that  the  break  in  the  moliuscau 
faunas  of  the  two  archipelagoes  is  most  noticable.  Among  the  Helices 
the  geuu»  Pleurodonteji  which  includes  all  the  sections  of  the  old  and 
well  known  Carocolus,  is  distributed  throughout  the  West  Indies, 
northern  South  America,  and  Central  America.  The  section  Carocolus, 
consisting  of  lenticular  toothless  species,  is  confined  to  the  Northeni 
Archipelago,  and  is  found  in  Cuba,  Haiti,  and  Puerto  Rico.    The  section 


"Helix  nemoralina  is  common  to  Haiti,  St.  Thomas,  St.  John,  Tortola,  and  the 
Virgin  Islands,  but  is  not  found  in  Puerto  Rieo. 

tl  follow  essentially^  Pilsbry's  arrangement  of  the  West  Indian  Helices,  in  ix., 
series  2,  pp.  54  and  84,  and  v.,  p.  5,  Manual  of  Conchology. 


Digitized  by 


Google 


1894.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  445 

Pleurodonte^  better  known  as  Lucerna,  is  limited  to  Jamaica,  as  is 
Eurycratera.  The  section  Polydontes  is  Cuban;  Parthena  and  Luquillia 
are  confined  to  Haiti  and  Puerto  Bico,  while  Oonostomopsi8y  with  a 
single  species,  belongs  in  Martinique,  and  Caprinus^  better  known  as 
Dentellaria,  is  a  characteristic  group  of  the  Lesser  Antilles,  extending 
into  South  America,  but  is  not  found  in  the  Greater  Antilles.  Theli- 
domus  with  a  metropolis  in  the  Greater  Antilles  has  three  species 
in  the  Lesser  Antilles  and  South  America.  Not  a  species  of  the  genus 
Pleurodonte  is  common  to  the  two  regions. 

Another  great  genus  found  abundantly  in  all  the  islands  of  the 
Northwestern  Archipelago,  Hemitrochus^  is  absolutely  wanting  in  the 
Windward  Islands,  as  are  also  the  smaller  Cuban  genus  Polymita,  the 
Jamaican  genera  Sagda,  Lucidellu,  and  Neocyclotus^  and  Cepolis  of  Haiti 
and  Puerto  Rico;  though  the  latter  genus  has  a  single  species  in  Cen- 
tral America,  and  another  in  Peru. 

Macroceramus,*  Liguus^  Cerian,^  Vendreysia,  Oeomelaniaj  Proser- 
pina, Ctenopomay  AdamsieUaj  Megalomastoma,  ColobosiyluSy  Alcadia^ 
Stoastomaj  and  EtUrochatella,  Greater  Antillean  genera,  are  entirely 
wanting  in  the  Lesser  group;  while  Cylindrella^  Qlandina^  CistuUij 
Choanopomay  Chondropomay  and  TudorUj  all  highly  characteristic  of  the 
Northwestern  Archipelago  are  but  feebly  represented  by  a  few  strag- 
glers, mostly  in  the  northern  end  of  the  chain.  Three  genera  only 
are  peculiar  to  the  Windward  Islands;  two  with  a  single  species  each; 
Bhodonyx  in  Martinique;  AmphibuUma  in  Dominica,  Guadeloupe,  and 
St.  Kitts;  and  Pellicula  with  two  species  in  Guadeloupe. 

The  fact  of  the  rather  recent  formation  of  these  northern  volcanic 
islands,  built  upon  an  old  submarine  plateau,  that  of  the  comparative 
poverty  of  the  species  and  genera  of  this  archipelago,  and  of  their  slight 
relationship  to  those  of  the  northwestern  group,  all  go  to  indicate  that 
the  Anegada  Channel  has  not  in  the  lifetime  of  the  present  land-snail 
fauna  been  bridged.  A  few  species,  however,  have  passed,  no  doubt 
by  way  of  the  sea  or  other  means,  from  one  group  to  the  other,  more 
from  the  northern  islands  to  the  southern  than  the  reverse,  as  might 
be  expected  from  the  comparatively  richer  fauna  of  the  former.  The 
current  which  flows  from  the  Atlantic  through  this  channel  would  not 
probably  favor  the  drifting  of  species  from  either  archipelago  to  the 
other,  and  this  with  the  prevailing  wind  from  the  east-northeast  would 
naturally  carry  most  of  the  land  snails  washed  into  the  sea  out  into  the 
open  water  of  the  Caribbean,  where  they  would  perish. 

I  do  not  think  that  anyone  who  at  all  carefully  studies  the  land  and 
ft-esh  water  molluscan  fauna  of  the  Lesser  Antilles  can  doubt  that  it  is 


*  One  species  M.  signatua  is  found  in  Anguilla.  This  island  and  St.  Bartholomew 
having  each  only  a  few  species,  though  south  of  the  Anegada  Channel,  have  a  some- 
what mixed  land-snail  fauna,  partaking  of  the  characters  of  those  of  both  the 
Greater  and  Lesser  Antilles.  That  a  few  species  might  have  drifted  to  these  islands 
from  the  abundantly  stocked  Northern  Archipelago  is  not  strange.  Bland  groups  tl)0 
two  with  Puerto  Rico. 

tOno  species  is  found  iu  Cura^oa,  one  of  the  Lwward  Islands,  ^  , 
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for  the  most  part  derived  from  South  America.  At  Trinidad — which 
is  merely  a  detached  fragment  of  Venezuela — more  than  half  the  species 
are  common  to  the  mainland,  and  among  them  are  one  or  more  of  the 
continental  Borus,  an  Ampullariay  a  Marisa,  and  an  Anodan,* 

BoruH  is  found  in  St.  Vincent,  Barbados,  Guadeloupe,  St.  Kitts,  and 
Montserrat,t  and  Bulimultis,  another  most  characteristic  South  Ameri- 
can genus  is  abundant  throughout  the  Lesser  Antilles.  The  500-fathom 
line  will  be  found  to  divide  the  Lesser  Antilles  into  three  groups;  the 
most  northern  embracing  every  island  from  Sombrero  and  the  Saba 
bank  south  to  and  including  Dominica.  Between  the  latter  and  Mar- 
tinique is  a  channel  575  fathoms  in  depth,  and  south  of  it  is  another  of 
548  fathoms.  Beginning  with  St.  Lucia,  which  is  separated  from  St. 
Vincent  by  a  depth  of  486  fathoms,  all  the  islands  to  the  southward  are 
united  to  the  mainland  by  the  500-fathom  line.  Barbados  is  somewhat 
isolated,  and  is  surrounded  by  comparatively  deep  water,  being  sep. 
arated  from  the  chain  by  1,403  fathoms,  while  Trinidad,  Tobago,  Mar- 
garita, and  Tortuga  are  all  within  the  100-fathom  line.  Several  South 
American  Bulimus  typified  by  B,  auris-sileni  are  found  in  the  islands 
from  St.  Vincent  southward,  and  Martinique,  which  is  separated  from 
the  islands  north  and  south  of  it  by  channels  over  500  fathoms  in  depth, 
has  no  Pineria,  Chondropoma^  Choanopomay  or  Cistula,  which  are  Greater 
An  tillean  genera  found  in  the  Windward  Islands  north  of  it.  As  a  proof 
of  the  comparative  poverty  of  the  Lesser  Antilles  it  may  be  stated 
that  the  whole  archipelago  does  not  contain  300  species  of  terrestial 
and  fluviatile  moUusks;  scarcely  more  than  half  the  number  belonging 
to  Jamaica. 

One  group  is  found  in  nearly  all  the  Windward  Islands,  Caprinus 
(better  known  as  Dentellaria)^  a  section  of  the  genus  Pleurodonte^  which 
seems  to  bear  about  equal  relationship  to  the  sections  found  in  the 
Greater  Antilles,  and  to  Lahyrinthus  of  northern  South  America.  There 
is  another  division  of  the  genus,  Isomerittj  which  is  confined  for  the  most 
part  to  the  higher  Andean  regions  of  Peru,  Equador,  and  Oolombia, 
chara<5terized  by  a  lesser  development  of  teeth  in  the  aperture  than£a%- 
rinthus,  and  which  may  have  sprung  from  the  latter.  The  distribu- 
tion of  these  groups  is  a  little  peculiar.  We  may  suppose  the  Greater 
Antilles  to  be  the  site  whereon  Pleurodonte  developed,  from  the  fact  that 
six  out  of  the  eleven  of  its  sections  are  wholly  confined  to  that  region,  as 
is  another,  Thelidomtcsy  with  the  exception  of  a  couple  of  species,  while  a 
majority  of  the  species  of  the  genus  are  also  found  there.  It  would  seem 
strange  that  some  ancestral  form  which  had  migrated  to  the  Lesser 


*Tlie  latter  is  a  Glabaria  no  doabt.  Ibering  bas  shown  (Archiv  fttr  Natargea- 
chicbte  Jahrg  59,  1  Bd.,  1  Heft.,  p.  52),  tbat  all  4be  Soutb  American  Anodons,  so 
called,  are  anatomically  qnite  distinct  ft'om  the  Uniouidie,  and  tbat  they  belong  to 
the  Mntelidse.  This  form,  A»  leotandif  Guppy,  is  no  doubt  derived  from  some  of  the 
continental  species. 

tltttroduc04  i»to  the  mor§  worthew  isJauds,  probably  ou  ooffe©  trew, 
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Antilles  should  develop  into  the  group  Caprinm,  not  a  species  of  which 
should  be  found  north  of  this  archii)elago,  and  that  not  one  of  the  six 
other  Greater  Antillean  groups  should  be  represented  in  the  Windward 
Isles ;  that  it  should  develop  a  few  species  on  the  mainland  and  pass  into 
Labyrinthus^  no  species  of  which  is  found  outside  the  continent. 

It  appears  to  me  a  not  unreasonable  solution  of  this  rather  curious 
phase  of  distribution,  in  view  of  the  very  slight  relationship  that  other- 
wise exists  between  the  land  and  fresh- water  niollusks  of  the  Greater 
and  Lesser  Antilles,  and  of  the  fact  that  many  of  the  latter  islands  are 
of  such  recent  date,  that  it  is  more  probable  that  ancestral  forms  of 
Pleurodonie  migrated  from  Jamaica  across  the  old  laud  way  to  Honduras; 
that  the  subsidence  of  some  400  miles  of  this  ancient  bridge  destroyed 
the  connecting  links  so  that  Pleurodonie  restricted  developed  in  the 
island  and  Lahyrinthus  on  the  continent;  that  the  latter  (extending 
now  as  far  north  as  Central  America)  spread  out  over  the  lower  regions 
of  northern  South  America,  and  developed  into  Isomeria  in  the  moun- 
tains; that  from  this  stock  descended  CaprmuSj  which  is  now  repre- 
sented by  a  few  species  in  Guiana,  and  probably  in  the  adjacent  terri- 
tory, and  which  migrated  northward  among  the  Lesser  Antilles  to  St. 
Kitts  and  Barbuda,  its  farthest  limit.* 

To  briefly  recapitulate,  a  considerable  portion  of  the  land  snail  fauna 
of  the  Greater  Antilles  seems  to  be  ancient  and  to  have  developed  on 
the  islands  where  it  is  now  found.  There  appears  to  be  good  evidence 
of  a  general  elevation  of  the  Greater  Antillean  region,  probably  some 
time  during  the  Eocene,  after  most  of  the  more  important  groups  of 
snails  had  come  into  existence,  at  which  time  the  larger  islands  were 
united,  and  there  was  land  connection  with  Central  America  by  way  of 
Jamaica  and  possibly  across  the  Yucatan  Channel,  and  there  was  then 
a  considerable  exchange  of  species  between  the  two  regions.  At  some 
time  during  this  elevation  there  was  probably  a  landway  from  Cuba 
across  the  Bahama  plateau  to  the  Floridian  area,  over  which  certain 
groups  of  Antillean  laud  mollusks  crossed.  At  this  time  it  is  likely 
that  the  more  northern  isles  of  the  Lesser  Antilles,  which  seem  to  be 
volcanoes  of  later  Tertiary  and  Post  Pliocene  date,  were  not  yet  ele- 
vated above  the  sea  or  if  so  they  have  probably  been  submerged  since. 
After  the  period  of  elevation  there  followed  one  of  general  subsidencct 


*  Cistula,  which  has  its  metropolis  in  the  Greater  AutiHes,  has  a  soinowhat  similar 
distribution.  Several  species  are  found  in  Mexico,  Central  and  northern  South  Amer- 
ica, with  one  species  in  Trinidad,  but  not  north  of  that  until  we  reach  Antigua,  near 
the  upper  end  of  the  chain.  Neocycloius,  with  a  great  development  in  the  more 
northern  archipelago,  is  also  abundant  on  the  continent,  and  is  found  in  the  Lesser 
Antilles  as  far  north  aa  Martinique;  and  CoIoboalyluB,  with  a  similar  distribution, 
extends  northward  only  into  Trinidad. 

t  Just  how  extensive  this  disturbed  area  was  can  not  now  be  told.  It  is  well  known 
that  along  the  north  shore  of  Cuba,  back  of  Matanzas  and  Havana,  there  are  raised 
beaches,  some  1,200  feet  above  the  sea,  which  have  been  supposed  to  be  recent,  but 
Jlr.  R.  T.  Hill,  of  the  IT.  8.  G^ologioal  Survey,  who  bue  recently  visits  tUe  iajwd 
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During  this  the  island  of  Jamaica — as  the  character  of  its  land-snail 
fauna  shows,  as  well  as  the  depth  of  the  channel  between  it  and  Haiti — 
was  first  to  be  isolated,  then  Cuba,  and  afterwards  Haiti  and  Puerto 
Bico  were  separated.  The  connection  between  the  Antilles  and  the 
mainland  was  broken,  and  the  Bahama  region,  if  it  had  been  previously 
elevated  above  the  sea,  was  submerged;  the  subsidence  continuinjc 
until  only  the  summits  of  the  mountains  of  the  four  Greater  Antillean 
islands  remained  above  water.  Then  followed  another  period  of  eleva- 
tion, which  has  lasted  no  doubt  until  the  present  time,  and  the  large 
ardas  of  limestone  uncovered  (of  Miocene,  Pliocene,  and  Post  Pliocene 
age)  in  the  Greater  Antilles  have  furnished  an  admirable  field  for  the 
development  of  the  groups  of  land  snails  that  survived  on  the  summits 
of  the  islands.  The  Bahamas  have  appeared  above  the  surface  of  the 
sea,  either  by  elevation  or  growth,  and  have  been  peopled  by  forms 
drifted  from  Cuba  and  Haiti,  and  a  number  of  land  and  fresh-water 
species  have  been  recently  colonized  in  South  Florida,  probably  since 
the  Glaciial  eiwch.  The  Lesser  Antilles  have  been  peopled  for  the  most 
part  from  South  America,  possibly  receiving  from  that  region  the  group 
Caprinus,  so  characteristic  of  the  former  region,  as  well  as  several 
genera  of  land  operculates,  while  a  few  stragglers  have  been  carried 
by  sea  no  doubt  from  the  Greater  Antilles  and  colonized  on  the  more 
northern  of  the  Windward  Islands. 

DESCRIPTIONS    OF     NEW    SPECIES     OF    RECENT    AND     FOSSIL    LAND 
SHELLS  FROM  THE   ISLAND   OF    JAMAICA. 

1. — Recent  species. 

8AGDA  MAXIMA,  new  species. 

Plate  XVI,  figs.  7, 8. 

Shell  large,  pyramidal  in  form,  with  nearly  straight  sides  and  obtuse 
summit,  moderately  striated,  and .  covered  with  a  thin,  horn  colored 
epidermis  J  whorls,  8^  to  9,  moderately  convex;  suture  distinct  and 
well  impressed,  sometimes  slightly  margined ;  last  whorl  wide,  well 
rounded;  aperture  large;  base  rather  flat,  not  deeply  excavated  at 
the  umbilical  region;  the  latter  covered  with  a  light,  glazed  callous, 
which  joins  the  outer  edge  of  the  aperture.  Interior  entirely  destitute 
of  a  lamella.  Greater  diameter  30;  lesser  27  mm.;  height  28  mm. 
K'ear  Peterslield,  Westmoreland,  on  a  mountain,  in  heavy  forest. 

This  species  resembles  &  epistylioides  somewhat,  but  has  a  broader, 
less  excavated  base,  and  from  one  to  one  and  a  half  less  whorls,  which 
are  wider  than  those  of  the  latter,  and  the  shell  has  not  so  pointe<l  a 
summit.    Some  25  specimens  (all  dead)  were  obtained,  varying  from 


has  brought  HheUs  from  these  beaches  and  submitted  them  to  I>t,  Dall,  who  pro- 
uounc«8  theiu  to  be  Miocene,  and  probably  of  the  same  general  age  aa  the  Bowden 
beds  of  Jamaica.  It  wouhl  seem  most  likely  that  the  elevatitUi  and  iubsidence 
would  extend  to  some  extent  through  the  bahamaa  and  into  |he  South  f  loridiaa 
regions. 
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young  to  adults,  and  though  several  were  broken  open  no  vestige  of  a 
lamina  was  observed  at  any  stage  of  growth. 

PLEURODONTE  (EURYCRATERA)  JAMAICENSIS,  Chemitz,  var.  CORNEA. 

A  variety  of  this  species  was  found  at  Mandeville,  Manchesti'r, 
rather  more  delicate  in  structure  than  the  type,  and  entirely  destitute 
of  color,  the  epidermis  being  horn-colored. 

ADAMSIELLA  GRAYANA,  Pfeiffer,  var.  AUREOLABRA. 

A  large  number  of  specimens  of  what  may  prove  to  be  a  new  species 
were  found  at  Rio  Novo,  in  St.  Mary.  The  aperture  is  smoother  than 
that  of  the  type,  and  is  of  a  rich,  reddish-orange  color;  the  body  of  the 
shell  is  shining,  and  very  finely  decussated  under  a  glass.  The  species 
is  exceedingly  variable,  and  this  may  be  only  a  strongly  marked  variety. 

LUCIDELLA  AUREOLA,  Ferussac,  var.  INTERRUPTA. 

This  variety  is  covered  with  interrupted  and  slightly  wavy,  revolv- 
ing striae,  the  line  blotched  with  white.    Duncan's,  Trelawney. 

II. — Fossil  species. 

NEOCYCLOTUS  (PTYCHOCOCHLIS)  BAKERI,  new  species. 
Plate  XVI,  tigs.  1,  2. 

Shell  large,  depressed,  with  5  well-rounded  whorls;  nuclear  whorl 
wanting  in  the  only  specimen  found;  second,  third,  and  fourth  whorls 
covered  with  delicate,  radiating,  zigzag  corrugations,  which  become 
very  much  coarser  on  the  last  three  fourths  of  the  body  whorl;  the 
periphery  of  the  latter  being  almost  smooth,  the  upper  surface  becom- 
ing very  strongly  and  irregularly  waved  toward  the  aperture;  the 
base  and  umbilical  region  having  strong  folds,  which  sweep  forward 
obliquely  toward  the  periphery;  umbilicus  rather  wide,  extending  to 
the  summit  of  the  shell,  and  exhibiting  the  volutions;  umbilical  keel 
almost  entirely  wanting,  there  beiug  two  very  slight  revolving  eleva- 
tions, one  at  the  outer  edge  of  the  umbilicus,  the  other  farther  out  on 
the  base,  the  area  between  them  being  flattened  so  that  the  shell 
seems  to  have  two  faint  keels;  aperture  moderately  large;  operculum 
unknown.    Greater  diameter  25,  lesser  21  mm.,  height  12  mm. 

Locality  and  position:  stratum  of  marl  in  the  Miocene  beds  at  Bow- 
den,  St.  Thcmas,  Jamaica,  associated  with  marine  fossils. 

I  take  pleasure  in  naming  this  fine  species  in  honor  of  Oapt.  L.  D. 
Baker,  president  of  the  Boston  Fruit  Company,  who  gave  us  permissiou 
to  excavate  in  the  beds,  and  furnished  us  men  and  every  facility  pos- 
sible to  make  our  work  a  success. 

LUCIDELLA  COSTATA,  new  species. 
Plato  XVI,fig.  6. 

This  is  a  small  species,  about  one-lialf  the  diameter  of  the  average 
L.  aureoUt:    There  are  5  whorls  which  are  moderately  rounded ;  the 
Proc.  N.  M.  94 2d 
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suture  beini?  shallow  and  somewhat  canaliculate,  with  about  10  strong, 
revolving  costa?  on  the  body  whorl  and  5  on  the  penult  whorl,  and 
between  these  are  smaller  revolving  lira?.  The  center  of  the  base  for 
about  two-fifths  of  the  diameter  of  the  shell  is  perfectly  smooth,  and 
slightly  hollowed  in  the  umbilical  region.  The  upper  part  of  the  aper- 
ture of  th«  only  specimen  found  is  broken  away,  leaving  only  the  basal 
tooth,  which  is  slightly  compressed  parallel  with  the  outer  edge  of  the 
basal  lip. 

Diameter  3^,  height  nearly  3  mm. 

Found  with  NeocycloUis  baker i  and  other  fossil  shells. 

PLEURODONTE  BOWDENIANA,  new  species. 
Plate  XVI,  figs.  3,  4,5. 

Two  fragments  of  this  shell  were  found,  an  apex  with  3  whorls  and 
about  one-third  of  the  base  of  a  body  whorl  with  the  aperture  in  perfect 
condition.  The  fragment  containing  the  nucleus  shows  the  upper  sur- 
face of  the  whorls  perfectly  plain,  the  suture  being  only  marked  by  an 
elevated  line;  it  has  a  wide  umbilicus  and  a  very  sharp  keel.  The  other 
fragment  shows  a  rather  sharply  defined  peripheral  keel;  the  aperture 
is  very  oblique  and  rather  compressed,  with  two  strong  teeth,  which 
are  somewhat  like  those  of  P.  lucernaj  but  are  set  more  obliquely  with 
the  aperture,  the  outer  one  being  somewhat  flattened  on  the  upper  ex- 
tremity; the  lip  is  thin,  not  reflected  above,  reflected  and  joined  solidly 
to  the  base  along  its  inner  half,  the  outer  basal  half  is  free  and  well 
reflected.  Back  of  the  basal  lip  there  is  a  deep,  somewhat  oblique, 
oval  pit,  corresponding  exactly  with  the  shape  of  the  outer  tooth,  and 
extending  within  it  to  its  summit.  The  large  umbilicus  of  the  young 
shell  is  completely  closed  by  the  flattened  callous  of  the  lower  lip  in 
the  adult.  The  diameter  of  this  shell  if  perfect  would  probably  be 
about  40  mm.,  the  height  about  15  mm.  It  was  found  in  company  with 
the  other  fossils  in  the  Bowden  beds.  The  basal  pit  behind  the  aper- 
ture is  a  remarkable  character,  and  \  know  of  no  other  Pleurodonte 
which  has  it  developed  in  such  a  manner. 

The  Thysanophora  found  with  the  above  fossils  is,  I  believe,  new,  but 
it  is  not  in  fit  condition  to  describe  or  figure. 

Explanation  of  Plate  XVI. 

Fi^.  1.  Neocyclotns  (Ptychocochlis)  hakei'i,  new  species;  from  above. 

Fig.  2.  Neocifclotus  (Ptychocochlis)  hakeri,  new  species;  dorsal  view. 

Kig.  3.  Pleiirodoirte  bowdeniana,  new  species;  aperture,  front  view. 

Fig.  t.  PhnvodonU  bowdemanaj  new  species;  base. 

Fig.  5.  Pteurodonte  howdeniaua^  new  species;  upper  view,  fragment. 

Fig.  G.  Lnrldella  cosfata,  new  species ;  front  view ;  upper  portion  of  outer  lip  broken. 

Fig.  7.  Sar/da  rnaximaj  new  species;  front  view. 

Fig.  8.  Sagda  maxima,  new  species;  basal  view. 
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Figs.  1,  2.  Neocyclotits  baker i  (Fossil). 
Figs  3-6.  Pleurodonte  botodeniana  (Fossil). 


Fig.  6.  Lucidella  costata  (Fossil), 
Fig.  7,  H.  Sagda  maxima  (Recent). 
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SCIEJ^TIFIC   KESULTS   OF    EXPLORATIONS    BY   THE   U.  S. 
FISH  COMMISSION  STEAMER  ALBATROSS. 

[Published  by  periuiasion  of  Hon.  Marshall  McDonald,  Commissioner  of  Fisheries.] 

No  XXVIII.— ON  CETOMIMIDiE  AND  RONDELETIIDiE,  TWO  NEW  FAMILIES 
OF  BATHYBIAL  FISHES  FROM  THE  NORTHWESTERN  ATLANTIC. 


By  G.  Brown  Goode  and  Tarleton  H.  Bean. 


In  our  forthcoming  work  entitled  "  Oceanic  Ichthyology"  the  three 
species  here  noticed  will  be  described  and  figured.  The  publication  of 
this  work  will  probably  be  delayed  for  several  months,  and  it  is  thought 
proper  to  publish  in  advance  some  account  of  these  very  interesting 
forms,  each  of   which  is  represented  by  a  single  specimen. 

These  are  Malaeopterygian  fishes,  belonging  to  the  group  set  aside 
by  Gill  under  the  name  Iniomi.  Their  relations  to  the  other  members 
of  the  order  are  not  well  understood  by  us,  but  they  are  somewhat 
closely  allied  to  the  Synodontidse,  though  lacking  scales  and  the  adi- 
I)ose  dorsal  fin,  and  having  granular  teeth  arranged  in  bands. 

The  family  RondeletiidsB  is  distinguished  from  Cetomimidap  by  the 
presence  of  ventral  fins,  and  the  incompleteness  of  the  opercular 
apparatus. 

Cetomimid^,  new  family. 

Malaeopterygian,  with  body  somewhat  compressed,  scaleless.  Head 
naked.  Lateral  line  conspicuous.  No  barbels.  No  photophores. 
Mouth  exceedingly  large;  the  margin  of  the  upper  jaw  formed  by  the 
premaxillaries  only;  the  lower  jaw  strongly  curved,  and  slightly  pro- 
jecting beyond  the  upper.  Teeth  in  jaws  in  bands,  granular.  The 
vomer,  tlje  palatines,  the  pterygoids,  and  also  the  first  gill-arch  and 
the  lingual  bones  (which  are  greatly  enlarged),  as  well  as  the  upper 
pharyngeals,  are  covered  with  teeth  of  a  similar  character.  Opercular 
apparatus  incomplete;  its  bones  very  thin,  membrane-like.  Mesocora- 
coid  wanting.  Post-temporal  connected  with  back  of  cranium,  near 
sides.  No  adipose  fin.  Dorsal  fin  far  back,  short,  high,  inserted  oppo- 
site the  anal  which  it  resembles.     Pectorals  short,  placed  rather  low. 
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Veiitrals  absent.    Gill  opening  immense,  the  membranes  deeply  cleft, 
free  from  the  isthmus.     Gills  3.     Pseudobranchiai  absent. 

C  E  T  O  M  I  M  U  S ,  uew  genus. 

Body  oblong,  compressed,  scaleless;  similar  in  its  vertical  oatline 
and  proportions  to  that  of  the  right  whales  (Bahenidfe),  a  resemblance 
which  is  greatly  enhanced  by  the  shape  of  the  enormous  mouth,  and  in 
the  lower  jaw  strongly  curved,  projecting  slightly  beyond  the  snout. 
Teeth  in  granular  bands,  covering  all  the  bones  of  the  mouth,  tongue, 
and  throat.  Mucous  pores  sometimes  present  on  the  back.  Nostrils 
far  forward,  open  slits  without  ilap.  Eyes  very  small,  and  placed  far 
below  the  dorsal  profile.  Gill-membranes  deeply  cleft,  not  attached  to 
the  isthmus.  Gill-rakers  absent,  replaced  by  granular  tooth-like  sur- 
face upon  the  arch.  Gills  3 ;  no  slit  behind  the  third.  Branchiostegals 
9.  Opercular  apparatus  incomplete,  bones  thin  and  membranous. 
Dorsal  short,  high,  inserted  very  far  biick,  directly  opposite  the  anal, 
which  it  resembles  in  8hai)e  and  size.  Caudal  peduncle  short  and 
slender.  Ventrals  absent.  Pectorals  broad  and  short,  placed  low. 
Caudal  small,  weak,  probably  emarginate  or  truncate.  Lateral  line 
broad,  consisting  of  two  furrows  connected  vertically  by  uumerous 
short  cross-grooves. 

CETOMIMUS   GILLII,  new  species. 
Plate  XVII,  fig.  2. 

The  height  of  the  body  is  a  little  less  than  one-fourth  of  the  total 
length;  length  of  head  a  little  less  than  one-third.  Eye  minute;  con- 
tained about  23  times  in  the  length  of  head,  and  about  eight  times  in  that 
of  snout;  inserted  midway  between  the  margin  of  the  jaw  and  the 
dorsal  profile,  distant  from  the  former  a  space  contained  about  2J  times 
in  the  length  of  the  snout.  The  maxillary  reaches  very  far  back, 
extending  to  a  point  behind  the  orbit  equal  to  IJ  times  the  length  of 
the  snout.  The  origin  of  the  dorsal  is  directly  above  that  of  the  anal, 
.which  is  inserted  a  short  distance  behind  the  vent;  distance  from  the 
snout  equal  to  more  than  four  times  the  length  of  its  own  base,  and 
the  distance  of  its  termination  from  the  root  of  the  upper  rays  of  the 
caudal  equal  to  its  own  greatest  height.  The  anal  fin  is  similar  in 
shape  and  extent  to  the  dorsal,  but  has  the  thirteenth  to  the  fifteenth 
rays  the  longest,  while  the  eighth  to  the  eleventh  are  the  longest  in  the 
dorsal.  The  length  of  these  longest  rays  is  about  equal  in  the  two  fins, 
f^nd  is  contained  slightly  less  than  three  times  in  the  length  of  the 
head.  The  pectoral  fin  is  inserted  somewhat  below  the  middle  of  the 
body  and  close  to  the  extremity  of  the  opercular  flap.  It  is  broadly 
lanceolate,  and  its  length  is  contained  about  3J  times  in  that  of  the 
head.  Ventrals  lacking.  Color,  blue-black.  The  lateral  line  sweeps 
in  a  bold  curve  from  a  point  above  the  upper  angle  of  the  gill-opening 
to  a  point  in  the  middle  of  the  body  between  the  origin  of  the  dorsal 
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and  anal  fins,  and  thence  in  a  straight  median  line  to  the  base  of  the 
caudal. 

Kadial  formula:     B.  9;  D.  16;  A.  1«;  P.  16. 

A  single  specimen  (No.  35529,  U.S.N.M.),  five  inches  in  length,  was 
taken  by  the  Albatross,  August  20,  1884,  at  station  2206,  in  39©  35'  N. 
Lat.,  710  24'  30"  W.  Long.,  at  the  depth  of  1,043  fathoms. 

CETOMIMUS  STORERI,  new  eiMJcies. 
Plate  XVII,  Fig,  3. 

The  height  of  the  body  is  a  little  more  than  one-fourth  of  the  total 
length ;  the  length  of  the  head  is  contained  three  and  one-third  times  in 
that  of  the  body.  Diameter  of  the  eye  contained  about  eighteen  times 
in  the  length  of  the  head,  and  about  seven  times  in  that  of  the  snout,  the 
eye  being  inserted  nearer  to  the  dorsal  profile  than  to  the  jaw,  its  posi- 
tion in  the  vertical  being  twice  as  far  from  the  line  of  the  upper  jaw  as 
from  the  dorsal  lines,  it  is  nearly  in  the  line  of  the  vertical  erected  from 
the  middle  of  the  upper  jaw  to  the  right  angles  of  its  edge.  The  lower 
jaw  is  strongly  curved,  and  projects  far  beyond  the  upper.  The  origin 
of  the  dorsal  fin  is  a  little  in  advance  of  that  of  the  anal,  which  is 
inserted  at  a  distance  from  the  vent  equal  to  three  or  four  times  the 
diameter  of  the  eye.  The  dorsal  fin  is  longer  than  the  anal,  the  termi- 
nation of  the  latter  being  under  the  fifth  ray  from  the  end  of  the  dorsal. 
They  are  about  equal  in  height,  and  the  direction  of  the  rays  when 
erected  is  backward,  and  at  an  acute  angle  with  the  axis  of  the  body. 
The  longest  rays  are  contained  about  two  and  one-half  times  in  the 
length  of  the  head.  Pectoral  fin  is  inserted  very  far  down,  the  lower 
portion  of  its  peduncle  almost  on  the  abdominal  line;  the  fin  is  lanceo- 
late, and  although  mutilated,  is  believed  to  have  been  about  half  as 
long  as  the  head.  The  lateral  line  sw^eeps  in  a  sinuous  curve  from  a 
point  above  the  upper  angle  of  the  gill-opening  to  a  point  somewhat  in 
advance  of  the  insertion  of  the  dorsal,  and  thence  in  a  straight  line  to 
the  base  of  the  caudal.  A  line  of  mucous  pores  on  either  side  of  the 
median  dorsal  line  in  advance  of  the  dorsal  fin. 

Radial  formula:  I).  19;  A.  16. 

A  single  specimen  (No.  35634,  U.S.X.M.),  4§  inches  in  length,  was 
taken  by  the  Fish  Commission  steamer  Alhatross  at  station  2222, 
December  5, 1884,  in  39©  03'  15"  N.  Lat.,  70o  50'  45"  W,  Lon.,  at  a  depth 
of  1,535  fathoms. 

This  species  is  provisionjiUy  described  from  a  careful  drawing  made 
by  Miss  M.  M.  Smith,  December  1 1 ,  1884,  under  the  <'.riticism  of  Dr.  Bean, 
the  type  specimen  having  been  inac(H*.ssil)le  at  the  time  this  study  was 
made. 

The  species  is  named  in  honor  of  Dr.  David  Hiimplireys  Storer,  who 
died  in  Boston  at  the  age  of  eighty  years,  in  September,  1891,  in  token 
of  our  appreciation  of  the  distinguished  services  of  this  ]>ioneer  in 
American  ichthyology,  who  began  systematic  work  upc»n  the  fauna  of 
the  western  Atlantic  more  than  half  a  century  ago. 
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EONDELETIID^.  new  family. 

Body  more  or  less  compressed,  scaleless.  Head  naked.  Ko  barbels. 
Mouth  large.  Margin  of  the  upper  jaw  formed  by  tlic  premaxillaries 
only.  Teeth  coarsely  granular.  Opercular  apparatus  complete;  its 
bones  very  thin,  membrane-like.  No  adipose  fin.  Dorsal  fin  far  back; 
short  and  low;  inserted  opposite  the  aual.  Pectorals  short,  placed 
rather  low.  Ventrals  present,  abdominal.  Gill  opening  very  wide; 
membranes  deeply  cleft,  free  from  the  isthmus.  PseudobranchisB  absent 

RONDELETIA,  new  genus. 

Body  oblong,  compressed,  scaleless.  Month  large ;  .lower  jaw  slightly 
projecting.  Teeth  in  bands,  coarsely  granular  in  the  jaws;  vomer  and 
palatines  toothless;  a  row  of  large  mucous  pores  on  the  lower  surface 
of  the  mandible  and  extending  upward  on  the  preoperculum.  Posterior 
nostril  with  a  slender  filament  anteriorly.  Eyes  moderate;  near  the 
dorsal  profile.  Snout  rather  long,  obtuse.  Supraoccipital  bones  with 
a  pair  of  strong  spines  projecting  horizontally  forward  over  the  orbit. 
Gill-membranes  entirely  separate ;  gill-rakers  numerous,  rather  long  and 
slender.  Gills  4;  a  narrow  slit  behind  the  fourth.  Branchiostegals  7. 
Opercular  bones  thin,  membranous.  Dorsal  short,  rather  low,  opi)ositc 
and  similar  to  the  anal.  Pectorals  and  ventrals  small.  Caudal  small, 
probably  forked.    No  vestiges  of  a  lateral  line. 

This  genus  is  dedicated  to  Rondelet,  the  French  ichthyologist  of  the 
seventeenth  century. 

RONDELETIA  BICOLOK,  new  species. 
Plate  XVII,  Fig.  1. 

The  height  of  the  body  is  a  little  less  than  one  third  of  the  total 
length;  length  of  the  head  nearly  one-half.  Diameter  of  the  eye  con- 
tained six  times  in  the  length  of  the  head,  and  twice  in  the  length  of 
the  snout.  The  maxillary  reaches  to  below  the  hind  margin  of  the  eye, 
and  the  intermaxillary  about  as  far.  Origin  of  the  dorsal  fin  nearly 
opposite  the  vent.  The  anal  origin  immediately  behind  the  vent,  the 
terminations  of  the  two  opposite.  The  fins  are  low,  the  rays  pointing 
hortzon tally  backward ;  the  longest  ray  in  the  dorsal  fin  about  one-fifth 
of  the  length  of  the  head,  and  the  longest  in  the  anal,  one  fourth.  The 
pectoral  fin  inserted  below  the  middle  of  the  body,  and  under  the  end 
of  the  opercular  flap;  its  length  nearly  one- fourth  that  of  the  tiead. 
Ventrals  inserted  behind  the  middle  of  the  total  length,  and  still  farther 
behind  the  tips  of  the  ext-ended  pectorals ;  their  length  about  two-ninths 
that  of  the  head,  and  when  extended  reaching  beyond  the  vent. 

Color,  purplish-black,  with  cherry -colored  margins  to  the  fins;  whit 
ish  in  spirits. 

Eadial  formula:  B.  7;  I).  14;  A.  14;  P.  9;  V.  5. 

A  single  specimen  (No.  38202,  U.S.N.M.),  4J  inches  in  length,  was 
taken  by  the  Fish  Commission  Htefimer  Albatross  at  station  2724,  Lat 
360  47'  N.,  Lon.  73^  25'  W.,  at  a  depth  of  1,G41  fathoms. 
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Fij?.  1.  Roudeletia  bicoUtr,  Gcxnle  and  Bean. 
Fig.  2.  CetomiiniM  gillii^  Goode  and  Bean. 
Fig.  3,  Cetomimun  ntoreri,  Goode  and  Bean. 
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SCIENTIFIC  RESULTS  OP  EXPLORATIONS  BY  THE   U.   S. 
FISH  COMMISSION  STEAMER  ALBATROSS. 

[Published  by  permission  of  Hon.  Marshall  McDonald,  Commissioner  of  Fisheries.] 

No.  XXIX.— A  REVISION  OP  THE  ORDER  HETEROMI,  DEEP-SEA  FISHES, 
WITH  A  DESCRIPTION  OP  THE  NEW  GENERIC  TYPES  MACDONALDIA 
AND  LIPOGENYS. 


By  G.  Brown  Goode  and  Tarleton  H.  Bean. 


[Abridged  from  advance  siieetH  of  Oceanic  Ichthyology.] 

The  collection  of  heteromous  fivshes  obtained  by  the  U.  S.  Fish  Com- 
mission includes  representatives  of  three  of  the  Ave  known  genera  of 
the  order.  The  first  species  was  taken  in  1880  by  a  New  England  fish- 
ing vessel  from  the  stomach  of  a  ground  shark  on  the  Grand  Bank  of 
Newfoundland.  The  Albatross  secured  its  first  specimen  (a  Macdon- 
aldia)  in  1884  off  the  coast  of  New  Jersey,  and  again,  in  1887,  dredged 
a  second  specimen  of  the  same  species  in  nearly  the  same  locality. 

In  1886  this  vessel  collected  several  examples  of  J^ofacantJiHS  analiH 
west  of  the  Bermudas,  and  in  1887  Lipogenys  was  dredged  oft'  the  Mary- 
land coast. 

Heteromi  have  been  recorded  from  the  Arctic,  the  Mediterranean, 
north  and  south  Atlantic,  and  north  and  south  Pacific,  in  depths  rang- 
ing from  100  to  upward  of  1,800  fathoms. 

Order  HETEROMI. 

Notacanthiy  Blerkkr,  Tentanieii,  1859,  xxiii.   (In  part.) 
Heteromij  Gill,  American  Naturalist,  November,  1889,  p.  1016. 

Teleosts  with  the  scapular  arch  formed  by  the  proscapula  and  post 
temporal  (or  posterot^mporal),  the  latter  detached  from  the  sides  of 
the  cranium,  and  impinging  on  the  supraoccipital ;  the  hypercoraeoid 
and  hypocoracoid  coalesced  into  a  single  lamellar  imjjerforate  plate; 
the  actinosts  normal;  the  cranium  with  the  condyle  <;on fined  to  the 
basioccipital  (ill  defined);  the  exoc<;ij)itals  coalesced  with  the  epiotics 
and  opisthotics;  the  vomer  obsolete;  the  opercular  apparatus  complete, 
but  the  preoperculum  slightly  connected  with  or  discrete  from  the  sus- 
pensorium;  the  suborbitals  suppressed;  the  jaw  bones  complete  and 
little  aberrant;  the  palatines,  entoptery golds,  and  ectoptyergoids  well 
developed ;  the  anterior  vertebrae  separate,  and  the  ventrals  abdomi- 
nal     (Gill.) 
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All  theheteromous  teleosts  have  a  subfusiform,  moderately  compressed 
body,  with  head  and  snout  protruding,  and  sometimes  produced  and 
proboscis-like  as  in  Polyacanthonotus, 

Family  Not  AC  anthid  AE. 

Notacaniinij  Ra^finrsque,  Iiulice  d'lttiologia  Siciliana,  1810,  p.  34. 
Notaeanihinif  Bonaparte,  Cat.  Metodico,  18-16,  p.  72. 
Notacunihoidei,  Blreker,  /.  c. 

Notacanthiy  GCnther,  Cat.  Fish.  Brit.  Mus.,  in,  1861,  p.  544. 
Notacanthidwj  Gill,  Arr.  Fam  Fish.,  1872,  p.  21;  Johnson's  Cyclopaedia,  in,  1883, 
Century  Dictionary,  iv,  4022.— Jordan  and  Gilbert,  Bull.,  U.  S.  Nat.  Mus., 
XVI,  p.  370. 
Heteromous  teleosts,  with  elongate,  subfusiform,  moderately  com- 
pressed body.  Head  short  and  snout  protruding,  sometimes  produced, 
proboscis-like  (as  in  Polyacanthonotus),    Mouth  moderate,  horizontal,  or 
inferior,  suctorial  (as  in  Macdonaldia).  Scales  small  on  body  and  head; 
lateral  line  present.    Teeth  slender,  closely  set,  in  a  single  series  in 
each  jaw.     Gill-openings  wide,  the  membranes  separate  and  free  from 
the  isthmus. 

Dorsal  fin  median,  with  short  *and  free  dorsal  spines,  and  with  soft 
rays  very  few  or  absent.  Anal  fin  long,  rather  high,  extending  from 
the  middle  of  the  body  to  the  caudal,  with  which  it  unites,  and  with 
numerous  spinous  rays.  Ventrals  abdominal,  often  confluent,  with  1-5 
spines  and  4-8  soft  rays.  Pectorals  short  and  high.  Pseudobranchiae, 
none. 

The  elaborate  anatomical  description  of  Notacanthvs  sexapinia  given 
by  Giinther*  with  numerous  excellent  figures,  applies  in  its  general 
features  to  all  the  members  of  this  family. 

In  the  discussion  of  the  genera  and  species  below,  little  attention  has 
been  given  to  the  degree  of  connection  of  the  ventral  fins.  In  every 
instance  these  are  connate  or  confluent,  but  the  degree  of  connection 
depends  not  so  much  upon  their  proximity  to  each  other  as  upon  the 
extent  of  the  connecting  membrane  in  the  several  forms,  and  we  ques- 
tion whether  the  character  can  be  so  defined  as  to  serve  even  for 
specific  distinctions. 

All  the  species  examined  by  us  have  the  peculiar  modification  of  the 
posterior  extremities  of  the  maxillary,  and  the  sharp  spine  more  or  less 
hidden  by  the  fleshy  fold  of  the  lips  at  the  angle  of  the  mouth  on  either 
side. 

KEY  TO  THE   GENERA   OF   NOTACANTHID/E   AND   LIPOGENYID^E. 

I.  Jaws  normal.    Dorsal  spines  separated.     Teeth  in  both  jaws. 

A.   Dorsal  spines  6-12.     Teeth  in  upper  jaw  compressed,  and  obliquely  triangu- 
lar.    Ventrals  connate  or  continent Notacanthu).«. 

1.  Origin  of  spinous  dorsal  far  in  advance  of  vent.    Mouth  lateral.     Ventral 

tins  connate  or  continent Notacanthus. 

2.  Origin  of  spinous  dorsal  in  vertical  from  vent.     Mouth  subinferior,  cres- 

centic.    Jaws  each  with  22  teeth.     Ventral  tins  united Gigliolia. 


*  Challenger  Rejtort,  xxii,  p.  243-^. 
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B.  Dorsal  spines  27-38.     Teeth  in  jaws  erect,  fine.     Ventrals  separated 

POLYACANTHONOTINiE. 

1.  Snout  proboscis-like.     Dorsal  and  anal  spines  long,  flexible,  the  latter 

not  exceeding  30  in  number.     Lateral  line  strongly  arched 

POLYACANTHONOTUS. 

2.  Snout  not  very  elongate.    Dorsal  and  anal  spines  low  and  strong,  the 

latter  50  or  more  in  number.     Lateral  lino  straight Macdonaldia. 

II.  Jaws  modified  to  form  a  suctorial  mouth.     Dorsal  spines  close  together,  united 

by  membrane  to  form  a  high  triangular  fin LiPOOENYiDiis. 

A.  Dorsal  spines  5,  with  5  soft  rays. 

1.  Lateral  line  obsolete Lipogknys. 

Genus  NOTACANTHUS,  Bloch. 

Notacanthusj  Bloch,  Abhandl.  Bohm.  Gesellsch.,  1787.— Lac^p^.de,  Hist.  Nat. 
Poiss.,  1804.— Goode,  Proo.  U.  S.  Nat.  Mus.,  in,  1880,  p.  555. 

Acanthonotus,  Block,  Ichthyologia,  xii,  1797,  p.  113,  pi.  ccccxxxi.  (No  descrip- 
tion separate  from  that  of  species  A.  nasns, ) — Schneider,  Bloch,  Syst.  Tchth., 
1801,  p.  390,  pi.  XLViL 

Campylodon,  Fabuicius  {fide  Gt'NTHER). 

KEY   TO   THE   SPECIES   OF   NOTACANTHUS    AND   GIGLIOLIA. 

I.  Origin  of  dorsal  considerably  in  advance  of  that  of  anal.    Lip  normal, continu- 

ous  NOTACANTHUS. 

A.  Body  much  higher  over  ventrals  than  over  pectorals,  and  comparatively 

short. 
1.  Lateral  line  in  front  of  dorsal  spines,  following  profile  of  back,  then  sink- 
ing to  median  line  of  body.    D.  X-Xl. 
a.  First  dorsal  spine  behind  vertical  from  axil  of  ventral.     A.  XIII- 

XIV.      (XVII?) N.  NA8U8. 

h.  First  dorsal  spine  in  front  of  vertical  from  insertion  of  ventral.    A. 

XVII N.  ANAIJS. 

B.  Body  little  higher  over  ventrals  than  over  pectorals,  and  comparatively 

elongat<^ 

1.  Lateral  line  iuccmspicuous,  nearer  to  dorsal  than   to   ventral  outline 

throughout,  not  arched  anteriorly.     I).  VI- VIII. 
a.  Last  dorsal  spines  over  <int-erior  ])art  of  soft  anal.     A.  XII. 

N.  BONAPAUTII. 

h.  Dorsal  and  soft  anal  not  passing  same  vertical.     A.  XIII-XIV. 

N.  Sexspinis. 

2.  Lateral  line  slightly  arched  above  pectoral,  sinking  to  median  line  of 

body  in  advance  of  first  dorsal  spines.     D.  X. 
a.  Last  dorsal  spine  over  fifth  from  last  anal  spine.    Fins  low.    A.  XIX. 

N.  PHASGANORITS. 

II.  Origin  of  dorsal  over  the  vent.     Li]»  absent  in  middle  portion  . . Gioliolia. 

A.  Body  much  higher  over  ventrals  than  over  pec^torals;  comparatively  short. 

1.  Lateral  line  arched  over  ventrals  and  pectorals.     1).  VIII. 

a.  Snout  thick,  swollen.     A.  X V-X  VIII G.  moseleyi. 

NOTACANTHUS   NASUS  (Bloch),  .Jordan  and  Gilbert. 

Aoanthonotu8  nasus,  Bloch,  Ausl.  Fische,  xii,p.  114.— Sciinkider,  Bloch's  Sys- 
tema  Ichthyologias  1801,  p.  390. 

Notaoanthus  naaiw,  Bloch,  Fische,  vii,  p.  113.  pi.  431.— Cuvier  and  Valen- 
ciennes, Hist.  Nat.  Poiss.,  viii,  p.  4(57,  pi.  ccxxi.i.— LtVrKEN,  Vid.  Med., 
1878,  p.  145. — GOnther,  Cat.  Fiah.  Brit.  Mus.,  iii,  p.  54;  67m?/«i//«'  Report, 
XXII,  p.  248.— GiGLiOLi,  Elenco,  94.— Vaillant.  Voy.  Travailleur  and  Talis- 
man, p.  317. 
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Campylodon  fdbricii,  Reinhardt,  Vidensk.  Selsk.  Afhandl.,  1838,  p.  120. 
NotacantJiM  chenwitziij  Bloch,   (Abh.  Bohni.   Gesellsch.,  1787).— Jordan  and 
Gilbert,  Bull.  U.  S.  Nat.  Miis.,  xvi,  p.  370. 

A  Notocanthus  with  elongate  body,  whose  greatest  heigh  t  lies  between 
the  pectoral  and  ventral  ftns  and  is  contained  about  four  and  one  half 
times  in  the  distance  from  the  vent  to  the  tip  of  the  snout.  Head  short, 
comx)ressed,  its  length  not  quite  three  and  one-half  times  in  the  distance 
from  vent  to  snout.  Mouth  large,  extending  backward  to  a  point  nearly 
under  the  eye;  the  maxillary  nearly  to  the  vertical  from  the  anterior 
margin  of  the  pupil.  The  mouth  does  not  lie  entirely  on  the  under 
portion  of  the  head,  but  is  sublateral.  There  are  thirty-five  teeth 
in  the  intermaxillaries  on  each  side.  The  distance  between  the  upper 
profile  of  the  head  and  the  eye  is  about  equal  to  the  diameter  of  the 
eye,  which  is  slightly  greater  than  one-third  the  length  of  the  snout 
(certainly  not  more  than  one-half  the  length  of  the  snout)  and  about 
one-eighth  the  length  of  the  head.  [In  this  connection  it  is  taken  for 
granted  that  the  hole  in  the  skin  of  the  head  represents  the  size  of  the 
eye.  If,  however,  we  assume  that  the  entire  portion  free  of  scales  is 
the  eye,  tlie  diameter  is  greater  and  equal  to  one-sixth  the  length  of  the 
head.  It  is,  at  any  rate,  considerably  less  than  the  width  of  the  inter- 
orbital  space.]  The  gill-cover  appears  to  be  divided  to  below  the  sym- 
physis of  the  operculum  (with  hyomandibular),  and  is  free  from  the 
isthmus. 

Scales  are  lacking  only  about  the  mouth  and  eyes;  about  forty  rows 
of  small  scales  (2  ram.  broad,  4  mm.  long)  between  the  ventral  outline 
and  the  lateral  line;  smooth  and  imbricated. 

Of  the  eleven  dorsal  spines,  the  first  (overlooked  by  Bloch  and  Val- 
enciennes) is  very  small  and  only  visible  as  a  point;  placed  close  to 
this  (1  mm.)  is  the  second,  which  is  also  very  short  and  feeble.  The 
third,  though  also  short,  is  thicker.  The  vent  lies  behind  the  fiftli 
spine.  Of  the  fifteen  anal  spines,  which  have  their  origin  immediately 
behind  the  vent,  the  first  (overlooked  by  Bloch  and  Valenciennes)  is 
very  small;  it  does  not  extend  beyond  the  profile;  the  second  and  third 
but  slightly.  The  spines  which  are  longest  and  placed  farthest  bade 
still  bear  traces  of  a  connecting  membrane,  and  are  probably  only  worn- 
offrays.  The  pectorals  are  inserted  somewhat  farther  back  from  the 
gill-covers  than  shown  by  Bloch ;  the  end  is  surely  broken  off,  but  yet 
it  can  hardly  be  doubted  that  this  fin  is  too  long  in  Bloch's  figure;  its 
base  is  less  than  one-sixth  the  length  of  the  head.  The  ventral  fins, 
connected  together  behind  the  median  line  by  a  membrane,  terminate 
considerably  in  advance  of  the  vent  (they  are  a|)parently  worn  oft*  a 
little  behind). 

Radial  formula:  D.  11;  A.  15  +  118.  C?;  P.  10;  V.  3  +  7  (1),  8  (r); 
Branchiostegals  viii.  (r)— ix.  (1). 

Totallength  (restored),  85  cm.  Length  of  head,  about  10.7  cm.  Height 
of  body,  about  8  cm.    Length  of  caudal,  abont  47.5  cm. 


Digitized  by 


Google 


1894.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  459 


The  full  diagnosis  given  above  was  furnished  by  our  friend  Dr.  Franz 
Hildgeudorf,  custos  of  the  zoological  collections  in  the  Eoyal  Museum 
of  Natural  History,  Berlin,  who  also  gives  the  following  notes  on  the 
present  condition  of  the  type : 

The  original  Blocli  specimen  (Cat.  gen.  No.  1409)  Ih  still  in  existence  (our  museum 
posseases  in  addition  to  this  only  a  single  specimen  of  Notacanthua,  Notac,  sexspinis), 
but  it  is  in  a  very  unsatisfactory  condition.  It  was  perhaps  injured  in  transporta- 
tion iVom  Paris.  The  jar  has  not  been  opened  for  more  than  thirty  years.  Very 
likely  Bloch  received  it  in  a  poor  state  of  preservation — a  large  cavity  in  the  belly 
between  the  pectorals  and  ventrals,  a  dilapidated  left  cheek,  injured  eyeballs,  intes- 
tines wanting,  etc.  In  addition  to  this,  there  are  other  defects  of  a  later  date,  such 
as  the  loss  of  the  caudal,  the  tip  of  the  snout,  the  maceration  of  the  frontal  bones. 
The  gill  arch  is  almost  entirely  gone;  the  intestines  altogether.  The  frontal  bone  is 
crushed  and  the  first  vertebra  is  disconnected.    There  is  a  long  gap  in  the  dorsal  fin. 

The  actual  length  is  now  82  cm. ;  in  addition  to  this  should  be  added  at  the  most 
1  cm.  for  the  snout  and  f  era.  for  the  caudal  fm.  This  makes  its  former  length  about 
85  cm.  (Bloch  says  2^  feet.  This  would  be  according  to  the  Khenish,  i.  e.,  Prussian, 
measure  only  78i  cm.  Perhaps  Bloch  had  a  longer  foot,  or  he  gave  only  an  approxi- 
mate measurement.)  As  we  have  no  other  specimen  which  we  might  have  con- 
founded with  that  of  Bloch,  and  ours  still  bears  the  label  (apparently  in  Troschel's 
handwriting),  '^  Notacanthua  naauay  Iceland,  Bloch,"  I  have  no  doubt  that  No.  1409 
is  the  type  specimen.    Nor  can  there  have  been  another  in  Paris. 

How  much  of  the  end  of  the  caudal  is  missing  is  difficult  to  say.  The  point  of  the 
fracture  is  hard  and  the  fin  bones  are  soft.  If  Valenciennes*s  account  is  accurate,  the 
caudal ^n  only  is  missing,  and  one  or  two  rays  of  this  are  still  attached.  If  Bloch's 
description  is  correct,  there  were  149— (13,  8,  or  10?  spines  for  the  caudal), =126-128 
rays  in  the  anal;  consequently  a  caudal  end,  with  at  least  10  rays,  in  addition  to  the 
caudal  fin,  was  lost,  and  the  fish  would  have  been  somewhat  longer  than  85  cm.  I 
presume  there  was  an  oversight  on  Bloch's  part. 

The  material  now  classed  by  authors  under  the  name  of  N.  nasus  is 
the  following:  (1)  A  specimen  described  by  Fabricius  in  1798  under 
the  generic  name  of  Campylodorij  ohtmued  in  1794  from  Greenland;  (2) 
Bloch's  type  in  the  Berlin  Museum,  believed  by  him  to  come  from  the 
West  Indies,  described  under  the  names  N.  chemnitzii  ( f),  N.  naaiiSy 
and  Acanihonoius  nasus;  (3)  a  specimen,  obtained  off  Iceland  by  La 
Recherche  and  brought  by  Oaimard  to  the  Paris  Museum,  figured  in 
the  B^gne  Animal,  and  said  to  have  been  figured  also  in  the  Voyage 
in  Scandinavia;  this,  as  has  already  been  stated,  is  possibly  a  typical 
N.  nasus;  (4)  a  specimen,  3  feet  long,  obtained  in  South  Greenland,  and 
brought  in  1877  to  the  Copenhagen  Museum.  This  also  is  possibly 
not  a  characteristic  representative  of  the  species. 

Both  Ganestrini  sind  Giglioli  enumerate  Notacanthus  nasus  among 
Mediterranean  fishes,  but  entirely  without  warrant. 

NOTACANTHUS  ANALIS,  Gill. 

Notacanthua  anaJia.  Gill,  Proc.  U.  S.  Nat.  Mus.,  vi,  1838,  p.  255.— GOnther,  Chal- 
lenger Report,  XXII,  p.  248,  note.— Vaillant,  Voy.,  Travailleur  aud  Talisman, 
p.  318,  et  «eqr.— Jordan  ami  Gilbert,  Cat.  Fish.  N.  Anier.,  1885,  p.  58. 

A  KoiacanthuSy  with  its  body  much  higher  over  ventrals  than  over 
pectorals,  and  comparatively  short.  Its  height  equal  to  one-third  of 
the  distance  from  the  vent  to  the  tip  of  the  snout,  and  nearly  equal  to 
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the  length  of  the  head.  The  hiteral  line  arcuate  in  front  of  tbe  dorsal 
spines,  following  profile  of  the  back,  and  then  sinking  to  the  median 
line  of  the  body.  First  dorsal  spine  in  front  of  vertical  from  insertion 
of  ventral. 

The  snout  is  compressed,  pointed,  much  produced  beyond  the  moder- 
ate mouth.  The  cleft  extends  nearly  to  the  vertical  through  the  middle 
of  eye.  The  length  of  the  snout  is  one  and  one-half  times  the  diameter 
of  the  eye.  The  width  of  the  interorbital  area  is  slightly  less  than  the 
diameter  of  the  eye.  The  projection  of  the  snout  beyond  the  mouth 
equal  to  the  diameter  of  the  eye,  or  nearly  so.  The  snout  is  compressed, 
not  swollen.  Mouth  narrow,  transverse,  its  width  about  one-fourth  the 
length  of  the  head.  The  eye  is  placed  some  distance  below  the  upper 
profile  and  in  the  line  of  the  lateral  line  continued  to  the  nostrils.  Gill- 
opening  wide;  the  membranes  confluent  and  slightly  in  advance  of  the 
vertical  from  the  upper  end  of  the  gill-opening;  not  attached  to  the 
isthmus.    Scales  very  minute,  imbricated,  adherent. 

All  the  dorsal  spines  are  short,  the  anterior  very  short;  the  second 
and  first  nearly  over  the  origin  of  the  ventrals,  the  fifth  above  the  vent, 
and  the  sixth  slightly  behind  the  origin  of  the  anal.  The  longest  about 
one-half  as  long  as  the  eye.  The  last  (eleventh),  which  is  followed  by  a 
single  ray  attached  to  it  by  membrane,  is  over  the  fifteenth  spine  of  the 
anal.  The  dorsal  spines  are  distant  from  each  other,  and  behind  each 
is  a  narrow  angular  membrane.  The  anal  begins  immediately  behind 
the  vent  and  in  its  middle  portion  is  considerably  elevated;  the  length 
of  its  longest  rays  are  about  equal  to  that  of  the  snout,  from  which 
point  it  slopes  rapidly  to  the  tip  of  the  tail.  The  pectoral,  placed  high 
up  in  the  middle  axis  of  the  body,  is  inserted  at  some  distance  behind 
the  gill-opening  and  is  broad  and  nearly  oval  in  shape.  Ventrals  con- 
fluent, some  distance  in  advance  of  the  vent,  stout,  broad,  ovate  in  form, 
not  extending  t^o  the  vent  but  separated  from  it  by  a  distance  equal  to 
half  their  own  length.    Color  uniform  light  brown. 

Radial  formula:  D.  xi;  A.  xviii-f . 

This  description  is  prepared  from  the  types  of  Gill,  (No.  37850,  U.S. 
N.M.)  from  Albatross  station  2677,  N.  Lat.  32o  39'  W.  Lon.,  76o  50'  30", 
in  478  fathoms.  The  types,  two  in  number,  measure  llj  and  12J  inches, 
respectively.  Another  specimen  (No.  44246,  U.S.N.M.)  was  obtained 
by  the  Albatross  from  station  2676,  in  32°  39'  N.  Lat.,  70©  01'  W.  Lcm., 
at  a  depth  of  407  fathoms. 

NOTACANTflUS  BONAPARTII,  RiHSo. 

Notaeanthus  bonaparUj  Risso,  Wiegm.  Archiv  f.  Natnrgesch.,  1840,  p.  37fi,  pi.  x. 

Notacanihus  honapartii,  Filippi  and  Verany,  Mem.  Ace.  Sci.  Torino,  xviii,  1857, 
p.  190,  Notad  6.— Cankstrini,  Pesci  dltalia,  p.  118.— Moukau,  Hist.  Nat. 
Poiss.  France,  1881,  p.  161.— Giglioli,  Elenco,  33. 

Noiacanthu8  mediterraneusy  Filippi  and  Verany,  Mem.  Ace.  Sci.  Torino,  2d  neriee, 
xviii,  1859,  p.  190  {nota  atipra);  Alcimi  Pesci  del  Mediterraneo,  1857,  p.  3.— 
GOntiikr,  Cat.  Fish.  Brit.  Mus.,  iii,  p.  545.— Cankstrini,  Pesci  d  Italia,  1872, 
p.  118.— MoREAi',  Hist.  Nat.  Poiss.  France,  1881,  in,  p.  158  (wood  jnt). — Vail- 
LANT,  Voy.  Travailleiir  and  Talisman,  p.  317;  p.  325,  pi.  xxvii. 
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A  NotacanthuSj  with  body  slender,  comparatively  eloDgate,  little 
higher  over  veiitralR  than  over  pectorals;  with  its  lateral  line  incon- 
spicuous, nearer  to  the  dorsal  than  to  the  ventral  outline,  not  arched 
anteriorly.  Snout  produced  and  compressed.  Palatine  teeth  in  a 
single  series.  Ventrals  joined  by  a  membrane  of  considerable  width 
between  the  internal  rays.  The  height  of  the  body  is  about  one-thir- 
t<eenth  of  its  length;  its  thickness,  about  one- twentieth.  The  tail  does 
not  appear  to  be  in  the  least  truncated,  though  so  described  by  certain 
authors,  one  of  whom  in  his  fignre  shows  a  tail  carried  to  an  acute 
point,  making  the  length  of  the  body  considerably  greater  in  x>rox)or- 
tion  to  its  height  than  is  indicated  in  his  own  description.  Color  yel- 
lowish, with  silvery  reflections;  the  limb  of  the  operculum,  the  margin 
of  the  orbit,  and  the  mouth  darker. 

Radial  formula:  D.  vi-Vii;  A.  xii-100-f ;  v.  ii,  iii-C  (iv-8  according 
to  Filippi  and  Verany). 

This  form  was  carefully  figured  and  described  by  Kisso  in  1840.  He 
had  a  single  specimen  148  millimeters  long,  which  he  recognized  as  an 
inhabitant  of  abyssal  depths  {Sfjetir  abymes  marines  vaseux).  By  some 
error  his  description  and  figure,  otherwise  perfectly  consistent,  disa- 
greed in  re8X)ect  to  the  number  of  spines  in  the  dorsal  fin,  the  figure 
showing  7,  the  description  9.  Misled  by  this,  Filippi  and  Verany 
redescribed  the  same  fish  in  1859,  and  to  justify  their  course  proposed 
the  theory  that  Bisso's  descriptions  and  figures  were  based  on  different 
specimens — a  theory  accepted  without  criticism  by  later  writers,  but 
which  we  can  not  believe  a  true  one. 

Bisso  was  a  careful  and  experienced  worker,  and  it  would  be  unjust 
to  the  memory  of  one  of  the  best  Italian  ichthyologists  to  admit  that 
he  could  be  guilty  of  such  an  error.  Then,  too,  he  states  positively 
that  he  had  only  a  single  specimen.  It  is  much  more  probable  that  the 
German  typesetter  in  the  office  of  Wiegmann's  Archiv  mistook  a  ^'7" 
for  a  "9"  in  Bisso's  manuscript. 

,  Bipso's  figure  is  a  good  one  of  a  young  N.  mediterraneus  and  his 
description  agrees  with  it  perfectly  with  the  excei)tion  of  this  one 
figure  in  type. 

The  specimen  described  and  figured  by  Giinther  under  the  name  N. 
mediterraneus  is  not  a  Mediterranean  form,  but  one  from  the  Southern 
Pacific,  and  has  been  referred  by  us  to  a  new  genus  and  species. 

Moreau  is  in  error  in  referring  the  figures  of  Bloch  and  Cuvier 
and  Valenciennes  to  this  species.  (See  discussion  under  Notacanthm 
nasiis.) 

y.  bonapartii  was  described  under  the  name  y.  mediterraneus  by 
Filippi  and  Verany  in  1857  from  a  specimen  obtained  at  Nice,  and  pre- 
served in  the  Zoological  Museum  at  Turin.  Two  others  from  the  same 
locality,  referred  by  Moreau  to  this  species,  are  in  the  museum  in  Paris. 
The  Travailleur  and  Talisman  obtained  four  additional  individuals, 
one  from  the  coast  of  JSoudan,  at  a  depth  of  1,232  meters,  and  another 
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from  the  same  region  at  932  meters;  two  from  the  Banc  D'Arguin  at 
1,495  meters.  These  last  have  been  made  tlie  subject  of  an  elaborate 
description  by  Vaillant,  who  also  publishes  a  good  figure. 

This  species  is  distinguished  from  N.  sexspiniitj  (fig.  192A-B), 
described  by  Richardson  from  Australian  Seas*  and  subsequently 
described  by  Gunther,  who  also  gives  an  excellent  figure  t  by  the  various 
characters,  most  striking  of  which  is  the  difference  in  the  relationships 
of  the  position  of  the  dorsal  spines  and  the  soft  anal  fin.  In  N.  sexspinis 
the  dorsal  and  soft  anal  do  not  pass  the  same  vertical,  whereas  in  N. 
mediterraneus  the  last  three  dorsal  spines  are  placed  over  the  anterior 
part  of  the  soft  anal.  The  National  Museum  is  indebted  to  Dr.  Giin- 
ther  for  a  specimen  of  Notacanthus  ttexspinvs  from  New  Zealand  (No. 
12625,  U.S.N.M.).  It  is  a  small  specimen,  and  does  not  exhibit  any 
inflation  of  the  cheeks,  such  as  is  shown  in  the  plate  in  the  OkaUenger 
report.    It  has  eight  dorsal  spines. 

The  type  of  N.  mediterraneus  from  Nice  was  examined  by  Giglioli  at 
the  Turin  Museum  in  1882.  Its  total  length  is  203  mm.,  and  its  radial 
formula  D.  6  /  1;  A.  12  /  132!;  V.  3^  /  8;  0.  5f. 

Prof.  Giglioli  informs  us  that  in  his  "Central  Collection  of  Italian 
Vertebrates  ^  at  Florence  he  has  four  specimens  of  If.  bonapartiiy  as 
follow?: 

a.  Nice,  August  11,  1882.    Total  length,  153  ram.    D.  8  /  1 ;  A.  6-7  /  120;  V.  3  /  6-7; 

P.  9-10;  C.  3-4  f.    A  large  curved  spine  in  upper  corner  of  mouth  on  either 
side. 

b.  Nice,  March  7,  1891.    Total  length,  205  mm.    D.  7  /  1;  A.  14  /  120;  V.  3/7. 

P.  12.    C.  4f.    Buccal  spines  hidden  in  skin. 

c.  Nice,  June  15,  1892.    Total  length,  203  mm.    D.7  /  1.    A.  8  f  /  140.     V.3/5-7. 

P.  10  /  12.    Buccal  spines  large  and  prominent. 

d.  Syracuse,   1855-^60  f.    D.  7  /  1.    A.  11  /  25.    P.  9-10.  V.  3  /  5.    TaU  broken  off. 

Buccal  spines  conspicuous. 

Another  specimen,  collected  by  Bellotti  at  Messina,  December  12, 
1882,  and  now  in  the  Museo  Civico  at  Milan,  was  examined  by  Giglioli, 
who  states  that  it  was  104  mm.  long,  and  had  D.  7  /  1.  A.  7  /  t.  V. 
3/6.    P.  10-12.    C.  6  !. 

NOTACANTHUS  PHASGANORUS,  Go  ode. 

Notacanthus  phasganoruSj  Goode,  Proc.  U.  S.  Nat.  Mns.,  iii,  p.  535,  Apr.  18, 1881.— 
GCnther,  Challenger  Report,  xxii,  p.  249.— Jordan  and  Gilbert,  Ball.  U.  8. 
Nat.  Mus.,  XVI,  p.  900.— Vaillant,  Voy.  Travailleur  and  Talisman,  p.  318  et 
seq. 

A  KotacanthtiSj  with  its  body  a  little  higher  over  the  ventrals  than 
over  pectorals,  and  comparatively  elongate ;  with  its  lateral  line  slightly 
arched  above  the  pectorals,  sinking  to  median  line  of  body  in  advance 
of  first  dorsal  spines,  and  its  last  dorsal  spine  over  the  fifth  from  the 
last  anal  spine. 


•Voyage  Erebus  and  Terror,  Fishes,  p,  54,  pi.  xxxii,  figs.  4-11. 
t  Voyage  of  the  Challenger,  xxii,  p.  243,  pi.  lxi,  fig.  a. 
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Its  body  is  much  compressed,  its  greatest  width  slightly  more  than 
ODe-third  height  of  the  body  at  vent. 

Scales  rouud^  thin,  flexible,  very  small  upon  the  head  (not  wider  than 
the  diameter  of  one  of  the  dorsal  spines),  but  upon  the  anterior  half  of 
the  body  about  three  times  as  large,  decreasing  in  size  upon  posterior 
half,  until  upon  tail  they  are  smaller  than  upon  head.  Number  of 
scales  in  lateral  line  not  far  from  400.  (In  the  partially  digeste<l  speci- 
men before  me  it  is  impossible  to  make  an  exact  enumeration.)  Num- 
ber between  lateral  line  and  dorsal  fin,  about  20 j  between  lateral  line 
and  anal  fin,  about  36.  Head  covered  in  every  part,  even  the  lips,  with 
small  scales,  of  which  there  are  about  40  between  eye  and  end  of  oper- 
cular flap.  Scales  deeply  embedded  (in  life  are  probably  hidden 
beneath  a  slimy  epidermis). 

Length  of  the  head  about  7^  in  that  of  body.  Bones  are  all  flexible, 
and  their  outlines  are  invisible  without  dissection,  the  whole  being  cov- 
ered with  a  leathery  skin.  Width  of  interorbital  space  appears  to  be 
(in  the  mutilated  head)  somewhat  greater  than  length  of  snout  and 
about  one-fourth  length  of  the  head.  Diameter  of  orbit  appears  to  be 
about  one-half  width  of  interorbital  space.  Length  of  postorbital  por- 
tion of  head  nearly  three  times  that  of  snout.  Length  of  mandibular 
bone  slightly  exceeds  twice  diameter  of  eye;  that  of  upper  jaw  consid- 
erably greater.  Teeth  in  upper  jaw  blunt,  acicular,  set  side  by  side 
like  the  teeth  of  a  comb,  about  32  on  each  side.  In  lower  jaw  shorter, 
slenderer,  and  in  double  rows.    Villiform  teeth  upon  palatines. 

Dorsal  fin  begins  at  a  distance  from  snout  not  far  from  two  and 
three-fourth  times  length  of  the  head,  and  nearly  over  the  one  hundred 
and  tenth  scale  of  lateral  line;  it  consists  of  ten  low,  widely  separated 
spines,  unconnected  by  any  membrane.  Distance  between  first  and 
tenth  spine  nearly  double  length  of  head. 

Spines  from  fourth  to  ninth  about  equidistant,  while  the  other  inter- 
spaces are  shorter. 

Distance  from  snout  to  anal  fin  equal  to  about  four  times  length  of 
head.  Anterior  spinous  portion  of  anal  resembles  dorsal  and  is  devoid 
of  connecting  membrane.  (The  membrane  is  also  absent  from  the  pos- 
terior half  of  the  fin,  but  may  possibly  have  been  destroyed.)  Anal 
rays  extend  to  tip  of  tail  and  number  about  130,  the  number  of  spines 
being  19.  Anal  begins  immediately  behind  vent,  and  its  length  of  base 
is  slightly  less  than  half  that  of  body  (less  by  a  length  about  equal  to 
tbe  distance  from  the  angle  of  the  month  to  the  gill  opening). 

Pectoral  fin  placed  at  a  distance  behind  the  gill-opening  about  equal 
to  width  of  its  own  base  (its  length  is  at  least  double  this  distance — 
how  much  more  can  not  be  determined,  but  the  fin  is  evidently  short 
and  rounded  in  contour,  the  upper  rays  longest).  Its  base  is  stout-pedun- 
cular, and  thickly  covered  with  scales. 

Distance  of  the  ventrals  from  snout  equal  to  that  of  the  dorsal, 


Digitized  by 


Google 


464  REVISION  OF  HETEROMI^GOODE  AND  BEAN 


though  its  insertion  is  slightly  in  advance  of  that  of  dorsal.  Ventrals 
closely  adjacent,  separated  by  narrow  groove,  broad,  with  peduncle- 
hke  bases,  thickly  covered  with  scales,  and  are  provided  with  two 
spines  and  eight  or  nine  (as  nearly  as  the  specimen  will  permit  deter- 
mination) rays. 

Radial  formula:  I),  x;  A.  xix  (130);  C.  0;  P.  (17);  V.  ii,  8-9. 

The  U.  S.  Fisli  Commission  received  the  type  from  the  schooner  Oath- 
erer,  of  Gloucester  (Capt.  Briggs  Gilpatrick),  which  had  been  t^ken 
from  the  stomach  of  a  Ground-shark  [t^omnioHUs  hrevipinnis)^  on  the 
Grand  Bank  of  Newfoundland. 

(f  1  G  L  I  O  L  I  A ,  uew  i^euus. 

A  genus  of  Notdcanthidcey  distinguished  from  Kotacanthua  by  the  less 
advanced  position  of  the  dorsal,  the  first  dorsal  spine  being  placed  in 
the  vertical  over  the  vent  and  close  to  the  vertical  from  the  first  anal 
spine.  Dorsal  spines6-9;  anal  spines  15-18,  these  being  longerandmore 
slender  than  in  Notacanthm,  enveloped  nearly  to  their  tips  in  a  mem- 
brane, and  grading  imperceptibly  in  length  and  size  into  those  of  the 
anal,  which  is  comparatively  high.  The  greatest  height  of  the  body  is 
in  the  region  of  the  ventral  fins,  and  the  lateral  line,  which  is  conspicu- 
ous, is  arclied  over  the  pectorals  and  ventrals,  but  follows  closely  the 
dorsal  outline  until  it  passes  beyond  the  dorsal  spines,  after  which  it  is 
directed  in  a  straight  line  to  tlie  tip  of  the  pointed  tail.  Head  com- 
paratively broad,  mouth  inferior,  almost  suctorial;  teeth  in  each  inter- 
maxillary 20-22 ;  snout  thick,  swollen,  much  i)roduced,  nostrils  large, 
conspicuous,  covered  by  a  membranous  flap.  Pectoral  short,  broad, 
rounded.  Ventrals  placed  low  down  and  completely  united,  extending 
to  the  vent. 

In  general  appearance  and  proportions  this  form  resembles  the  high- 
backed  division  of  the  genus  Notacanthus,  to  which  belong  ^.no^ti^and 
K,  cheinnitziu  Its  mouth,  however,  is  placed  more  on  the  under  surface 
of  the  head  than  even  in  N.  sexspinisj  and  resembles  in  some  respects 
that  of  our  new  genus  Macdonaldia, 

This  genus  is  named  in  honor  of  Commendatore  Enrico  Hillier  Gig- 
lioli,  professor  in  the  University  of  Florence  and  founder  of  the  Cen- 
tral Museum  of  Italian  Vertebrates,  who  has  been  identified  with  all  the 
efforts  of  the  Italian  Government  in  deep-sea  research,  and  whose  thor- 
ough works  upon  the  geographical  distribution  of  Italian  vertebrates, 
both  terrestrial  and  aquatic,  are  of  an  importance  which  can  not  be 
overstated. 

The  only  species  assigned  to  this  genus  is  that  obtained  by  the  Chal- 
lenger off  the  southwest  coast  of  South  America,  and  referred  by  Giiu- 
ther  to  Notacanthns  honapartii.  For  this  form,  represented  by  a  single 
individual  11^  inches  long,  from  a  depth  of  400  fathoms  at  station  1310, 
we  propose  the  specific  name  moseleyi,  in  memory  of  the  lamented  Henry 
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Nottidge  Moseley,  f.  r.  s.,  naturalist  of  the  Challenger,  and  later  Linacre 
professor  in  the  University  of  Oxford. 

GIGLIOLIA  MOSELEYI,  new  species. 
Plate  XVIII,  fig.  1. 
Notaoanthus  honapartii,  GCnther,  Challenger  Report,  xxii,  249,  pi.  Ixi,  fig.  c. 
The  following  excellent  description  is  by  Dr.  Gunther: 

Body  moderately  elongate,  its  greatest  depth  opposite  to  the  ventral  fin,  and  con- 
tained twice  and  two-thirds  iu  distance  of  the  vent  from  the  end  of  the  snont;  the 
length  of  the  compressed  oblong  head  is  contained  twice  and  one- third  in  the  same 
length.  The  snont  is  thick^  swollen,  mnch  produced  beyond  the  narrow  transveroe 
mouth,  which  is  opposite  to  the  front  margin  of  the  orbit,  and  quite  at  the  lower 
Bide»of  the  head.  Twenty  teeth  on  each  .side  of  the  upper  jaw.  The  eye  is  close  to 
the  upper  profile,  two-thirds  of  the  length  of  the  snont,  one-fifth  of  tha4;  of  the  head, 
and.less  than  the  width  of  the  interorbital  space.  Gill  openings  of  moderate  width, 
the  gill  membranes  being  confluent  in  the  vertical  from  the  upjier  end  of  the  gill 
opening,  and  not  attached  to  the  isthmus. 

The  whole  body  and  head  are  covered  with  minute,  smooth,  imbricate,  and  adher- 
ent scales. 

All  the  dorsal  spines  are  short,  the  anterior  very  short,  the  second  opposite  to  the 
vent.  The  anal  spines  commence  immediatoly  behind  the  vent  and  increase  in 
length  posteriorly,  passing  into  the  flexible  rays,  which  are  of  varying  and  indefinite 
number.  The  pectoral  is  inserted  at  the  usual  distance  from  the  gill  opening  and 
has  a  baseof  moderate  width.    Ventrals  united  and  extending  to  the  vent  (Giinther). 

Radial  formula:  D.  VIII-IX;  A.  XV-XVIII,  150;  C.  3;    P.  9;  Vi  I,  7;  Cffic.  pyl.  5. 

Genus   P()  L  Y  A  (J  ANT  H  ON  O  T  IJ  S,    Blecker. 

PolyacattthonotuM,  Blkkkkr,  GDnthkr,  Challenger  Report,  xxii,  1875,  p.  243  (as 

subgenus. 
Zanotacanthunj  Gill,  Johnson's  Cycloptudia,  iii,  1876,  ]>.  883. 
Paradoxichthys,  Giglioli,  Nature,  xxv,  p.  535,  1882. 
Teratichthys,  Giglioli,  /.  c. 

Notacanthids,  with  very  slender,  elongate  body,  and  inferior  mouth, 
and  the  snout  prolonged  into  a  proboscis-like  tip,  resembling  that  of 
MasiacemheltLSj  its  length  at  least  one-third  that  of  the  head.  Dorsal 
fin  represented  by  numerous  slender,  curved,  flexible,  disjoined  spines, 
the  first  of  which  is  placed  some  distance  behind  the  vertical  from  the 
origin  of  the  pectoral.  Anal  composed  of  a  smaller  number  of  longer, 
slender,  flexible  spines,  passing  at  a  point  some  distance  behind  the 
last  of  the  dorsal  spines  into  a  low,  short,  anal  fin.  Pectorals  moderate, 
slender,  ]>laced  above  the  median  line  of  the  body,  and  close  to  the 
lateral  line.  Ventrals  slender,  entirely  separate,  not  reaching  to  the 
vent.  Scales  inconspicuous  or  probably  absent.  Lateral  line  con- 
spicuous, descending  from  the  angle  of  the  operculum  in  a  strong,  broad 
curve,  to  below  the  middle  region  of  the  body  at  a  point  not  far  from 
the  vent.  Teeth  very  fine,  in  rows  upon  each  jaw;  stronger  teeth  upon 
Proc.  N.  M.  94 30 
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tbe  palate,  arranged  in  the  form  of  a  horseshoe.    The  veutral  with  one 
spine.    Type,  Notacanthus  rissoanus  (Filippi  and  Yerany.) 

POLYACANTHOXOTUS  RISSOANUS  (De  Filippi  and  Verany),  Giinther. 

Notacanthus  rUsoanuSj  Dk  Filippi  and  Vehaxy,  Mem.  Ace.  Sci.  Torino,  2d 
ser.,  XVIII,  1859,  p.  6;  Nota  Sopra  alcuui  Pesci  del  Mediterraneo,  1857,  p.  3. — 
GCnther,  Cat.  Fish.  Brit.  Mus.,  iii,  p.  545.— Canestrini.  Pesci  dltalia, 
p.  118. — GiGLiOLi,  Elenco,  34;  Nature,  xxv,  p.  535.— -Moreau,  Hist.  Nat. 
Poisa.  France,  p.  162. — Vaillant,  Voy.  Travailleur  and  Talisman,  335,  pi. 
xxvii,  iig  1. 

INotacanthua  (Polyacanthonotus)  Tisaoanus,  GCnther  Challenger  Report,  xxii, 
p.  250  (description  and  figure  relate  to  another  species).] 

Paradoxichthys  garibaldianus,  Giglioli,  Nature,  xxv,  p.  535. 

A  Kotacanthid  fish,  slender  and  elongate  in  form,  its  greatest 
heiglit  above  the  anus  and  near  the  middle  of  the  body,  one-fifteenth 
of  the  length  of  the  body;  its  height  at  the  shoulders  about  one- 
twentieth.  The  length  of  the  head  is  about  one-eighth  of  that  of  the 
body.  Snout  very  elongate,  one- third  of  the  length  of  the  head;  as 
long  as  the  height  of  the  body  at  the  shoulders  and  three  times  4;he 
diameter  of  the  eye.  In  form  resembling  that  of  Mmtacembelus,  "  The 
condition  of  the  type,"  remarks  Vaillant,  ^'does  not  allow  us  to  esti- 
mate the  size  of  the  mouth,  but  its  connature  does  not  reach  the 
anterior  edge  of  the  orbit.  Its  form  is  analogous  to  that  in  other 
species  of  the  genus,  that  is  to  say,  its  inferior  teeth  are  exceedingly 
fine  and  closely  set  in  the  jaws,  while  there  are  stronger  teeth  upon 
the  palate,  where  they  are  arr.anged  in  the  form  of  a  horseshoe.'^ 

Eye  moderate  in  size,  its  diameter  one-eighth  the  length  of  the 
head;  intcrorbital  space  very  narrow,  not  one-half  the  diameter  of  the 
eye.    Branchial  opening  large.     Operculum  truncated  jiosteriorly. 

Vent  in  front  of  the  middle  of  the  body. 

No  traces  of  scales.  The  lateral  line,  however,  is  conspicuous,  and 
it  descends  from  the  ui)per  angle  of  the  operculum  to  the  middle  of  the 
body,  or  a  little  below  it,  in  the  vicinity  of  the  region  of  the  vent. 
The  first  dorsal  spine  is  placed  two-thirds  times  its  own  length  back  of 
the  vertical  from  the  axil  of  the  pectoral,  and  its  length  is  less  than 
the  diameter  of  the  eye.  The  highest  dorsal  spines,  those  in  the  i)os- 
terior  third  of  the  fin,  are  twice  as  long  as  the  diameter  of  the  eye. 
The  spines  are  all  slightly  curved  backward,  and  there  is  a  soft,  supple- 
mentary ray  behind  the  hist.  The  anal  spines  are  longer  than  the 
dorsal  spines,  the  longest  two  and  one-half  times  the  diameter  of  the 
eye.  The  first,  which  is  some  what,  longer  than  the  first  dorsal  spine, 
situated  immediately  behind  the  vent  under  the  eighteenth  dorsal  spine. 

In  the  specimen  figured  and  described  by  Vaillant  there  is  a  sem- 
blance of  a  minute,  separate  caudal  fin,  but  it  is  by  no  means  certain 
that  this  exists.  The  pectoral  is  placed  a  considerable  distance  from 
the  operculum,  nearly  equal  to  the  length  of  the  snout,  and  its  lower 
axil  is  in  the  median  line  of  the  body,  or  nearly  so.  Its  length  is 
about  equal  to  that  of  the  snout.    The  ventrals,  situated  at  a  distimce 
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from  the  snout  equal  to  about  one-third  of  the  length  of  the  body,  do 
not  reach  the  anus,  and  are  the  same  size  as  the  pectorals.  In  Vail- 
lant's  specimen  they  appear  to  be  separate,  and  he  was  able  to  observe 
but  a  single  spine.  The  color,  in  fresh  condition,  was  milky  white; 
the  head  and  iris  being  black. 

Radial  formula:  D.  29-37;  A.  34-41. 

This  species  was  known  to  Risso,  who  had  in  his  collection  the  speci- 
men which  afterwards  served  De  Filippi  as  a  type  and  which  is  now 
in  the  Turin  Museum.  A  sketch  by  Risso  of  this  fish,  to  which  he 
never  gave  a  name,  is  given  in  "  Oceanic  Ichthyology."  The  Turin  speci- 
men was  examined  by  Prof.  Giglioli  in  1882 ;  it  is  160  mm.  long  and  has 
the  following  ladial  formula:  D.  29/1;  A.  35. 

Prof.  Giglioli  has  three  si^ecimens  in  his  collection  at  Florence.  We 
are  indebted  to  hun  for  the  following  details  concerning  them : 

a.  Nice,  August  5, 1881  (type  of  Paradoxichthya  Garibaldianm) :  Total  lougth,  199  mm. 

D.32/0;  A.38/100;  P.9-10;  V.  1-10;  C.4?.    This  specimou  has  a  long,  straight 
spine,  pointed  backwards,  above  the  maxillary  bono  on  either  side. 

b.  Nice,  March  1,  1891:  Total  length,  186  mm;  D.  30/1;  A.  41/150;  P.  10;  V.  1/10; 

C.  4?.     Found  dead  and  partly  decomposed.     The  peculiar  maxillary  spine  is 
small  in  this  and  in  the  following  specimen. 
o.  Nice,  January  27,  1892 :  Total  length,  160  mm.    D.  30/0;  A.  34/;  ?  Found  partially 
digested  in  the  stomach  of  Galeua  canis. 

In  addition  to  these  specimens  one  other  was  taken  by  the  French 
expedition  off  the  coast  of  Morocco,  station  40,  at  a  depth  of  2,212 
meters.    Its  radial  formula  was  1).  37/1;  A.  27/ f. 

MACDONALDIA,  new  genus. 

Notacanthids,  with  elongate  body  and  inferior  incmth.  Body  and 
head  covered  with  minute,  imbricated  scales.  Dorsal  fin  represented  by 
numerous  short,  straight,  robust,  and  disjoined  spines,  27  to  34  in  num- 
ber, the  first  in  advance  of  the  insertion  of  the  pectoral.  Anal  as  in 
Notacanthus  but  lower,  and  with  a  longer  i>ortion  of  low,  short,  slightly 
curved,  disjoined  spines,  from  35  to  55  in  number,  which  under  the  final 
dorsal  spines  pass  into  flexible  rays.  Lateral  line  straight,  conspicuous. 
Pectorals  moderate,  placed  far  back,  below  the  middle  line  of  the  body 
and  remote  from  the  lateral  line.  Teeth  in  jaws  erect,  small;  and  also 
in  series  on  the  vomer  and  palate.  A  line  of  pores  on  the  inner  edge 
of  the  mandible.  Ventrals  moderate,  entirely  separate.  Type,  Nota- 
canthuH  rostratusj  Collett. 

This  genus  is  named  in  honor  of  Col.  Marshall  McDonald,  U.  S. 
Commissioner  of  Fisheries,  in  commemoration  of  his  liberal  policy  m 
furthering  ichthyological  research. 

MACDONALDIA  ROSTRATA  (Collett)  Goode  and  Bean. 
Plate  XVIII,  fig.  2. 
Notacanthun  roBtraius,  Collet,  Bull.  Soc.  Zool.  France,  1889,  p.  307. 

The  body  is  greatly  compressed,  its  outlines  tapering  rapidly  in  both 
directions  from  the  origin  of  the  vent.    Its  greatest  height  is  con- 
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tained  3^  times  in  the  distance  of  tbe  veut  from  the  tip  of  the  suoiit,  or 
about  four-fifths  the  length  of  the  head,  which  is  contained  9^  times 
in  the  total.  The  snout  is  compressed,  pointed,  snake-like,  produced 
beyond  the  mouth  a  distance  less  than  the  diameter  of  the  eye,  and 
contained  three  times  in  the  length  of  the  head.  The  mouth  is  small; 
its  cleft  scarcely  reaches  to  the  anterior  nostril.  Each  jaw  is  armed  with 
a  series  of  minute  teet  hand  a  similar  series  on  vomer  and  palate.  Theeye 
is  moderate  in  size,  placed  not  far  from  the  dorsal  profile,  distant  about 
2J  diameters  from  the  end  of  the  snout,  more  than  three  times  from 
the  end  of  the  opercle.  Gill  opening  wide.  The  body  and  head  cov- 
ered by  minute,  imbricated  scales.  A  line  of  mucous  pores  extends 
from  the  anterior  end  of  the  lateral  line  forward  under  the  eye  and 
thence  to  the  end  of  the  maxilla. 

The  dorsal  spines  are  short,  distant  from  one  another,  the  first  being 
over  the  end  of  the  opercle,  the  fifth  slightly  behind  the  vertical  through 
the  origin  of  the  pectoral,  tlie  twelfth  slightly  in  advance  of  the  origin 
of  the  pectoral,  the  fifteenth  almost  over  the  origin  of  the  anal,  and  the 
last  (twenty-eighth)  a  little  behind  the  middle  of  the  length  of  the  tail. 
In  another  individual  the  fourth  spine  is  immediately  over  the  i^ecto- 
ral  insertion,  the  thirteenth  over  the  ventral  origin,  and  the  whole  num- 
ber of  spines  is  30,  but  there  is  behind  the  thirtieth  a  minute  spine 
almost  united  by  membrane.  The  anal  begins  immediately  behind  the 
vent,  and  after  the  fifth  spine  the  height  of  the  fin  remains  uniform 
until  the  length  of  the  rays  gradually  decreases  near  the  tip  of  the  tail. 
The  i>ectoral  is  inserted  at  a  distance  from  the  gill  opening  nearly 
twice  its  own  length.  The  ventrals  have  a  broad  base,  are  not  conflu- 
ent and  reach  to  the  vent  or  slightly  beyond  it. 

D.  XXVTII-XXXI ;   A.  XXII-LIII. 

The  types  are  No.  35601,  U.S.N.M.,  and  were  obtained  by  the 
steamer  Albatross  at  stiition  2216,  latitude  39°  47'  N.,  longitude  70^  30' 
30"  W.,  in  a  depth  of  963  fathoms.  They  measure  16.J  and  16  inches, 
respectively.  Another  specimen,  17  inches  long,  was  obtained  by  the 
same  steamer  at  station  2553,  latitude  39^  48'  N.,  longitude  70°  36'  W., 
in  a  depth  of  551  fathoms. 

Closely  allied  to  M,  rostrata  is  Xotaaaiithus  challengeri  (Yaillant) 
{Notacanthus  rissoanus,  Giinther,  Challenger  Report,  xxii,  250,  pi.  LXI, 
Fig.  B:  not  Filippi  and  Verany),  renamed  by  Yaillant  in  the  report  of 
the  Travailleur  and  Talisman^  page  387.  This  is  distinguished  by  the 
larger  number  of  its  dorsal  rays,  the  less  anterior  position  of  the  ori- 
gin of  the  dorsal,  the  lesser  height  of  the  body  in  comparison  with  the 
distance  from  the  vent  to  the  snout,  comparatively  longer  snout  and 
larger  eye,  and  the  absence  of  the  suborbital  row  of  mucous  pores. 

Dr.  Giinther  states  that  although  the  species  is  a  matter  of  some  cer- 
tainty, the  diagnosis  of  N.  rissoanus  "applies  sufficiently  well  to 
his  specimen; "  further  remarking  that  "  since  a  number  of  Mediterra- 
nean fishes  are  identical  with  Japanese,  and  at  least  one  other  species 
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of  N'otacaiithua,  N.  honapartii,  shows  a  wide  geograpliieal  range,  he 
should  not  feel  justified  in  giving  a  distinct  name  to  the  fish  described." 
We  can  not  help  feeling  that  Dr.  Giinther  has  departed  from  his  cus- 
tomary cautious  and  scientific  method  in  this  case,  and  are  satisfied  that 
he  would  not  have  done  so  had  he  seen  the  specimen  obtained  by  the 
French  Exploring  Expedition  on  the  coast  of  Morocco,  and  described 
and  figured  by  Vaillant.  Coming  as  it  does  from  the  Mediterranean 
region,  and  having  a  proboscis-like  character  of  the  snout,  much  more 
emphasized  than  in  the  Japanese  form,  the  presumptions  in  favor  of 
its  identity  with  N.  rissoanits  are  very  strong.  We  therefore  not  only 
adopt  the  identification  of  Yaillant,  in  preference  to  that  of  Giinther, 
but  accept  the  new  name  which  Vaillant  has  proposed  for  the  Japa- 
nese form. 

Family  LIPOGENYID^. 
LipogenyidWy  Gill,  MS. 

Heteromes  with  a  roundish,  inferior,  suctorial  mouth;  imperfect  lower 
jaw  with  its  rami  separated  at  middle,  connected  Avith  the  correspond- 
ing sides  of  the  upper  jaw,  and  invested  in  a  thick,  transversely  plicated 
horseshoe-shaped  lip,  reflected  upward  behind  on  the  cheeks;  no  teeth; 
short  row  of  four  or  five  partially  connected  graduated  dorsal  spines, 
and  five  to  seven  branched  rays,  forming  a  regular  fin.     (Gill.) 

The  anomalous  and  unexampled  modification  of  the  lower  jaw  and 
mouth  deserves  a  detailed  anatomical  examination;  but  the  existence 
of  only  one  specimen  for  the  present,  at  least,  is  deemed  to  render  such 
an  investigation  inadvisable. 

LIPOGENYS,  new  genus. 

Head  and  body  compressed,  the  body  elongate  as  in  Notacanthus. 
Snout  produced,  compressed,  obtuse  at  tip.  Cleft  of  the  mouth  infe- 
rior, suctorial,  circular  in  front,  surrounded  by  rugose,  contractile  lip, 
with  cleft  posteriorly  flanked  by  wing-like  flaps,  containing  the  modi- 
fied mandibulary  bones  which  articulate  with  the  end  of  the  maxilla, 
and  are  free  behind.  A  concealed  spine  at  the  end  of  the  maxilla.  !N"o 
teeth.  Anterior  nostril  in  short  tube,  the  posterior  oblong,  under  a 
short  flap.  Dorsal  fin  short,  but  normal  and  well  developed,  with  a 
distinct  soft  jiortion.  Anal  fin  normal  in  position,  high,  with  many 
spines,  and  with  some  of  the  rays  spine-like,  tliough  forked.  A  dis- 
tinct though  very  small  caudal  fin.  Ventrals  normal,  well  developed, 
with  several  spines.  Scales  minute,  very  numerous.  Lateral  line  con- 
spicuous. 

LIPOGENYS  GILLII,  new  species.  , 

Plate  XVIII,  fig.  3. 

Body  compressed,  its  greatest  width  one-half  its  height,  which  is 
about  one-tenth  of  the  length.  The  length  of  the  liead  is  contained 
8§  times  in  tliat  of  the  body  and  twice  in  the  distance  from  the  origin 
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of  the  pectoral  to  the  vent.  The  width  of  the  interorbital  space  is  about 
equal  to  the  diameter  of  the  eye,  which  is  one-fifth  the  length  of  the 
head.  The  length  of  the  snout  is  about  one-fourth  that  of  the  head. 
The  postorbital  portion  of  the  head  is  twice  as  long  as  the  snout.  The 
peculiar  form  of  the  jaws  and  mouth  has  been  described  under  the  head 
of  the  genus.  The  diameter  of  the  circular  opening  is  about  one  half 
the  diameter  of  the  eye.  The  dorsal  fin  begins  at  a  distance  from  the 
snout  equal  to  about  three  times  the  length  of  the  head.  It  consists 
of  five  graduated  spines,  of  which  the  first  is  minute  and  the  longest 
as  long  as  the  snout,  and  five  rays,  of  which  the  seex)nd  is  longest,  nearly 
one-half  as  long  as  the  head.  The  spines  and  rays  are  all  comi)actly 
arranged  in  a  strong  triangular  fin.  The  length  of  the  dorsal  base 
equals  one-half  that  of  the  hea^l.  The  anal  begins  under  the  fourth 
spine  of  the  dorsal;  it  contains  41  spines  and  8S  rays,  of  which  the 
anterior  10  are  stiff,  thougli  articulated,  and  divided  at  the  tip.  The 
longest  ray  is  longer  than  the  longest  spine,  about  as  long  as  the  snout. 
The  ventral  consists  of  seven  spines  and  seven  rays.  The-  two  fins 
almost  meet  in  the  median  line,  but  are  disconnected.  The  fin  reaches 
to  the  vent.  Its  distance  from  the  tip  of  the  snout  is  about  2^  times 
the  length  of  the  head.  The  pectoral  is  placed  below  the  median  line 
of  the  body,  at  a  distance  from  the  head  about  equal  to  the  diameter 
of  the  eye;  its  length  is  a  little  greater  than  the  postorbitsil  part  of  the 
head.  The  lateral  line  is  well  developed  anteriorly,  becoming  obsolete 
at  a  distance  from  the  end  of  the  dorsal  about  equal  to  2^  times  the 
length  of  the  head. 

The  color  is  uniform  light  brown.  The  under  side  of  the  gill  covers 
dark,  showing  dark  at  the  edges  of  the  opercular  bone. 

The  type  measures  17  inches  in  length.  It  is  No.  39212,  U.S.N.M., 
and  was  taken  by  the  steamer  AlbairoHH  at  station  2742,  in  N.  lat.  37^ 
46'  30'';  W.  Ion.  73°  50'  30",  from  a  depth  of  865  fathoms. 
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SCIENTIFIC    RESULTS    OF    EXPLORATION    BY    THE    U.  S. 
FISH  COMMISSON   STEAMER  ALBATROSS. 

[Published  by  permission  of  Hon.  Marshall  McI>oDald,  Commissioner  of  Fisheries.] 

No.  XXX.— ON    HARRTOTTA,   A  NEW  TYPE    OF   CHIM^ROID    FISH   FROM 
THE  DEEPER  WATERS  OF  THE  NORTHWESTERN  ATLANTIC. 


By  G.  Brown  Goode  and  Tarleton  H.  Bean. 


A  REMARKABLE  type  of  Cliimferoid  fish  was  obtained  by  the  U.  S. 
Fish  Commission  steamer  Albatross  while  engsiged  in  deep-sea  explora- 
tion in  the  northwestern  Atlantic. 

Four  specimens  were  taken,  two  of  them  young,  and  with  i)ropor- 
tions  quite  unlike  those  of  the  adults. 

The  limits  of  range  are,  of  course,  by  no  means  determined  by  the 
capture  of  these  isolated  specimens,  all  of  which  came  from  between 
latitudes  north  36°  45'  and  39^  44',  and  longitudes  west  70o  30'  and 
740  28',  each  specimen  being  from  a  distinct  locality.  Tlie  habitat  of 
the  genus  must  then  be  described  as  western  North  Atlantic,  707  to 
1,080  fathoms,  off  the  coasts  of  Virginia,  Maryland,  and  Delaware. 

In  the  present  notice  no  attempt  is  made  to  discuss  the  relationships 
of  the  new  form,  except  to  say  that  it  is  allied  to  Chimcera,  Hydrolagus, 
and  Callorhynchus,  Dr.  Gill  is  disposed  to  form  a  subfamily  of  the 
ChimseridaB  for  its  reception,  and  it  is  not  unlikely  that  as  a  result  of 
more  thorough  study  it  may  be  found  necessary  to  place  it  in  a  family 
by  itself.  The  descriptive  notes  which  follow  are  from  the  advance 
sheets  of  our  memoir,  entitled  "Oceanic  Ichthyology,"  and  were  pre- 
pared six  years  ago.  Fearing  still  further  delay  in  the  publication  of 
our  book,  we  present  them,  together  with  figures  of  both  old  and 
young. 

HARRIOTT  A,  new  gonna. 

Snout  exceedingly  elongate,  with  a  cartilaginous  midrib  and  folia- 
ceous  lateral  expansions  of  the  skin  at  its  base.  Two  dorsal  fins,  the 
anterior  with  an  immense  triangular  spine,  finely  serrated  upon  its 
lateral  edges.  Anal  fin  reduced  to  a  cutaneous  fold.  Longitudinal  axis 
of  the  tail  nearly  the  same  as  that  of  the  trunk,  very  elongate,  with 
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filamentous  tip,  the  fiu  below  much  more  extensive  than  that  above. 
No  cephalic  organ.  Gill  -openings  lateral ;  separated  by  a  wide  isthmus. 
No  spiracles.    Teeth  as  in  Chimwra.    Claspers  small  and  simple. 

HARRIOTTA  RALEIGHANA,  new  species. 

Plate  XIX. 

Tail  extended  in  a  very  long  filament  in  the  older  individuals,  want- 
ing in  the  young.  The  first  dorsal  fin  separated  from  the  second  by  an 
interval  nearly  equal  to  the  diameter  of  the  eye  in  the  older  individuals, 
very  much  greater  in  the  younger  ones,  in  which  the  cartilaginous  por- 
tion is  exceedingly  narrow  and  high.  The  second  dorsal  fin  long  and 
low,  its  height  about  equal  to  the  diameter  of  the  eye,  its  length  equal 
to  that  of  the  head.  The  spine  preceding  the  first  dorsal  fin  is  very 
strong;  its  length  in  the  older  individuals  equal  to  the  distance  from 
its  own  base  to  the  origin  of  the  second  dorsal;  it  is  proportionately 
much  longer  and  stouter  in  the  young,  and  there  is  also  a  double  row 
of  strong  spines  in  advance  of  the  second  dorsal,  and  in  the  notch 
between  the  seciond  dorsal  and  its  continuation  npon  the  upper 
part  of  the  tail;  and  there  is  also  a  similar  group  of  at  least  six 
strong  spines  upon  the  top  of  the  head  back  of  the  interorbital  space, 
and  surrounded  by  the  curve  of  the  forward  extension  of  the  lateral 
line.  Faces  of  these  spines  may  be  felt  beneath  the  skin  in  older 
individuals  of  both  sexes.  Claspers  in  the  young  male  examined, 
small  and  simple,  in  length  scarcely  equal  to  two-thirds  of  the  long 
diameter  of  the  eye.  Pectoral  fins  immense,  wing-like,  rounded  in 
the  young,  subfalcate  in  the  older  individuals;  inserted  slightly  in 
advance  of  the  origin  of  the  first  dorsal,  and  extending  in  the  older 
forms  beyond  the  root  of  the  ventral.  Yentrals  also  subfalcate;  similar 
in  form  and  appearance  to  the  pectoral,  and  extending  to  a  point  at  two- 
thirds  of  the  distance  from  the  origin  to  the  end  of  the  second  dorsal; 
in  length  little  less  than  half  the  snout.  In  the  young,  the  ventrals  are 
placed  somewhat  farther  back,  and  reach  to  a  point  under  the  origin 
of  the  third  section  of  the  dorsal  fin.-  The  tail  is  prolonged  in  a 
slender  filament,  and  in  the  older  individuals  the  cutaneous  fiap  upon 
its  lower  edge  is  three  or  four  times  as  deep  as  that  above,  and 
extends  beyond  it  anteriorly  and  posteriorly.  In  the  younger  speci- 
mens the  upper  and  lower  fiaps  are  about  equal  in  height,  and  the 
upper  flap  extends  far  in  advance  of  the  insertion  of  the  lower  one. 
The  lateral  line  extends  in  a  straight  line  from  a  point  beneath  the 
origin  of  the  first  dorsal  approximately  to  the  middle  of  the  lower 
caudal  lobe,  which  it  follows  along  its  base  for  the  remainder  of  its 
course;  in  advance  of  the  dorsal  fin  it  bends  downward  in  an  elliptical 
curve,  and  then  rises  vertically  from  the  occiput  to  join  its  counterpart 
from  the  other  side;  bridle  like  extensions  of  the  same  system  extend 
on  the  sides  of  the  head  under  the  eye,  curving  upward  in  front  of  the 
eye,  then  downward  and  joining  on  the  under  side  of  the  snout  to  a 
branch  running  from  beneath  the  eye  downward  to  the  base  of  the 
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pectoral  fin  in  the  young,  or  under  the  throat  to  a  junction  in  the  older 
ones,  and  also  forward  from  the  same  point  under  the  eye  to  join  on 
either  side  the  circle  which  surrounds  the  mouth.  An  elaborate  sys- 
tem ot  mucous  pores  upon  all  sides  of  the  snout;  on  the  under  surface 
of  the  snout  in  four  longitudinal  series.  In  the  older  individuals  there 
is  an  extension  of  the  lateral  line  system  on  either  side  of  the  midrib 
on  the  snout  to  its  tip,  and  there  are  also  symmetrical  continuations  of 
the  same  upon  the  under  surface  of  the  snout.  Color,  brown;  caudal 
filament,  pale. 

The  diameter  of  the  eye  is  contained  5J  times  in  length  of  the  snout 
in  the  older  specimens,  and  the  distance  between  the  eyes  is  equal 
to  their  diameter. 

Of  this  species  we  have  seen  four  specimens:  The  largest,  a  female 
(No.  39415,  U.S.N.M.),  25  inches  in  length,  from  39o  44'  30''  N.  lat., 
TCP  30'  45"  W.  long.,  in  1,081  fathoms,  taken  by  the  steamer  Albatross. 
Another,  a  male  (No.  38200,  U.S.N.M.),  19 J  inches  in  length,  was 
taken  by  the  Albatross  in  3G^  45'  N.  lat.,  74o  28'  30"  W.  long.,  at  a 
depth  of  781  fathoms.  A  third,  a  young  individual  (No.  25520,  U.S.N. 
M.),  4  inches  in  length,  was  obtained  by  the  Albatross  in  39°  37'  45"  N. 
lat.,  710  18'  45"  W.  long.,  in  991  fathoms.  Still  another,  No.  35631, 
was  taken  at  station  2235,  lat.  39©  12',  long.  72°  03'  30",  in  707  tathoms. 

This  species  is  named  in  honor  of  Sir  Walter  Raleigh,  philosopher 
and  explorer,  by  whom  the  first  English  scientific  expedition  was  sent 
to  the  New  World. 
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OVERLAYING  WITH  COPPER  BY  THE  AMERICAN 
ABORIGINES. 


By  Otis  T.  Mason, 

Curator  of  the  Department  of  Ethnology 


In  a  recent  paper*  Prof.  F.  W.  Putnam  gives  an  account,  witb  fig- 
ures, of  several  objects  macle  of  wood  and  covered  with  copper.  In  a 
later  report  t  is  an  account  of  copper  objects  sheathed  with  silver,  a 
pendant  of  copper  sheathed  with  gold,  ear  ornaments  of  copper  sheathed 
with  silver  and  meteoric  iron,  and  bracelets  of  copper  sheathed  with 
silver.  Since  that  time  Prof.  Putnam  has  found  many  other  specimens 
from  Ohio,  and  calls  attention  to  Atwater's  statement,  in  Archaeologia 
Americana,  describing  objects  as  being  overlaid  with  silver. 

Numerous  specimens  have  been  discovered  by  others,  notably  by  Mr. 
Warren  K.  Moorehead,  in  his  explorations  of  mounds  near  Chillicothe, 
Ohio.  These  examples  are  quite  sufficient  to  show  that  the  American 
aborigines  in  the  Mississippi  valley  and  in  South  America  had  the  art 
of  cold-hammering  copper,  of  beating  it  to  overlie  and  fit  upon  a  warped 
or  curved  surface,  and  of  turning  the  edges  under. 

This  process  must  not  be  confounded  with  the  mere  hammering  out 
of  implements,  nor  with  that  other  process  of  making  a  sheet  of  copper 
as  thin  and  uniform  as  a  ship's  sheathing  and  then  producing  figures 
by  rubbing  or  pressure.  Some  doubt  had  been  expressed  concerning 
the  genuineness  of  such  work,  but  Mr.  Cushing's  late  experimentsf 
change  the  status  of  the  problem.  But  of  the  overlaying  and  turning 
under  there  can  be  no  reasonable  doubt.  It  is  entirely  within  the  com- 
pass of  tools  known  to  have  been  used.  That  there  might  be  no  mis- 
take about  this,  Mr.  Joseph  D.  McGuire  has  hammered  out  a  nugget  of 
Lake  Superior  copper  into  a  sheet  as  thin  as  the  one  figured,  and  by 
grinding  the  surface  with  common  sand  has  removed  all  marks  of  the 
stone  hammer  and  stone  anvil.  These  experiments  were  conducted  in 
the  National  Museum  by  the  simplest  processes.  No  attempts  were 
made  to  do  the  overlaying.  This  is  to  be  regretted,  as  the  warping  of 
the  sheet  so  as  to  lie  close  to  the  uneven  surface  must  have  required 
great  skill. 

*  Report  of  the  Peabody  Mnsenm,  Cambridge,  Mass.,  1881. 

t  Op,  cit.,  1883,  p.  171. 

I  Am.  Antbropolof^ist,  I,  1894. 
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To  compare  with  the  overlaying  of  wood  and  bone  by  sheet  copper, 
discovered  in  the  mounds  and  described  by  Putnam,  the  U.  S.  National 
Museum  has  received  from  Lieut.  G.  T.  Emmons,  U.  S.  Navy.,  two  figures 
of  humming  birds  in  wood,  well  carved  and  painted  red.  Illustrations  of 
these  are  given  below.  Each  wing  and  the  tail  of  each  bird  is  overlaid 
with  a  covering  of  "sheet  copper,  pressed  down  to  fit  and  turned  under 
at  the  margins  so  as  to  be  held  fast.  The  surfaces  are  adorned  with 
the  conventional  wing  and  eye  signs  of  the  Haidas.  Especial  attention 
is  called  to  the  carving  on  the  copper.  The  furrows  and  ridges  are  all 
cut  with  steel  tools.  The  effects  are  produced  by  first  making  a  nar- 
row, deep  furrow  and  then  scraping  the  metal  away  from  one  edge. 


Fig.  1.  Fig.  2.  Fig.  3. 

BIRDS  OP  WOOD,   WITH   WIN08  AND  TAIL  OVERLAID  WITH  COPPER. 
MkhI  workini  by  th«  American  aljoricines. 

The  author  does  not  remember  whether  any  engraving  appears  on  the 
Ohio  mound  specimens.  Such  as  the  Haidas  and  the  Tlingets  now  make 
with  jewelers'  tools  would  have  been  above  and  beyond  the  ability  of 
the  aboriginal  metallurgists  of  the  Mississippi  valley. 

Figure  1  shows  the  first  example  of  a  bird  (No.  165,677,  U.S.N.M.) 
neatly  carved  from  wood.  The  work  has  been  very  cleverly  done,  and 
the  specimen  gives  evidence  of  having  been  used  for  a  long  time.  The 
tail  and  each  wing  are  separately  overlaid  with  a  sheet  of  copper, 
closely  fitting.  The  ornamentation  upon  the  surfaces  are  the  abbre- 
viated symbols  for  eyes  and  wings.    Figure  2  represents  the  under  side 
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of  the  same  object  and  exhibits  more  graphically  the  manner  in  which 
the  edges  of  the  copper  plates  are  thinned  out  and  turned  under  all 
round  to  prevent  their  falling  off. 

Figure  3  shows  the  second  bird  with  one  wing  cover  removed.  Here 
is  to  be  observed  the  careful  manner  in  which  the  upper 
surface  of  the  wing  was  carved  to  shape  and  smoothed 
down.  The  copper  plate  is  warped  so  as  to  lie  in  con- 
tact with  this  surface  at  every  point.  The  removal  of 
the  plate  and  the  examination  of  the  reverse  side,  shown 
in  figure  4,  reveal  the  metallurgic  processes  employed. 
It  will  be  seen  that  neither  punch  nor  severe  pres- 
sure produced  the  marks  ou  the  outer  surface.  The 
marks  on  both  examples  were  cut  with  metal  tools. 
These  specimens  have  both  been  examined  bv  a  skill-  Fig.  4. 

ful  engraver  and  they  have  given  evidence  of  trnv'^^e      coppek  wino 
been  cut  and  scraped  as  indicated  above. 
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SCIENTIFIC  RESULTS  OF  EXPLOEATIONS    BY  THE  U.  S. 
FISH  COMMISSION  STEAMER  ALBATROSS. 

[Published  by  permission  of  Hon.  Marshall  McDonald,  Commissioner  of  Fisheries.] 

No.  XXXI.— DESCRIPTIONS  OF  NEW  GENERA  AND  SPECIES  OF  CRABS  OF 
THE  FAMILY  LITHODLDiE,  WITH  NOTES  ON  THE  YOUNG  OF  LITHODES 
CAMTSCHATICUS  AND  LITHODES  BREVIPES. 

By  James  B.  Benedict, 

Assistant  Curator,  Department  of  Marine  Invertebrates, 

Crustacea  of  the  convenient  suborder  of  Decapoda  known  as 
Anoniura,  from  tbe  North  Pacific  Ocean  and  Bering  Sea,  a  region  pro- 
lific in  representatives  of  this  group,  have  been  gradually  accumulating 
in  the  Museum.  Recently  large  collections  have  been  received  from 
the  n.  S.  Fish  Commission  from  dredgiugs  made  by  the  steamer  Alba- 
1ro88  in  Bering  Sea  and  on  the  voyage  to  and  from  that  locality.  In 
these  collections  are  many  fine  specimens  of  the  family  Lithodidce^  which 
contains  the  largest  of  known  crabs,  with  the  exception  of  the  giant 
niaioid  crab  of  Japan,  Macrocheira  kaemp/eri  of  de  Haan.  Though 
the  following  descriptions  and  notes  are  based  principally  on  Fish  Com- 
mission material  from  the  above  region,  one  species  of  LWiodes  is 
described  from  the  North  Atlantic  and  one  from  the  South  Pacific. 

LITHODES  GOODEI,  new  species. 

Lithodes  agassizii,  Smith  (part),  BiiU.  Mus.  Comp.  Zool.,x,  p.  8  (part),  pi.  i,  figs. 
2  and  2a,  1882;  Proc.  U.  S.'Nat.  Mus.,  vi,  1883,  p.  25  (part);  Kept.  Comr.  of 
Fish  and  FiHheries,  1882,  p.  351  (1884);  Rept.  Comr.  of  Fish  and  Fisheries, 
1885,  p.  607  [3],  p.  638  [34],  pi.  ill,  tigs.  1  and  2  (1886).— Vkrrill,  Rept. 
Comr.  of  Fish  and  Fisheries,  1883,  pp.  521,  553  (part),  pi.  xxxui,  figs.  15la> 
1516  (1887). 

An  examination  of  the  specimens  of  Lithodes  taken  by  the  Albatross 
in  deep  water  oH'  the  eastern  coast  of  the  United  States,  shows  a  wide 
difi'erence  between  those  from  south  of  G»pe  Hatteras  and  those  from 
more  northern  waters.  The  average  range  in  depth  of  the  northern 
form  is  about  900  fathoms,  of  the  southern  500  fathoms.  The  southern 
form,  Lithodes  agassizii^  was  described  by  Prof.  8. 1.  Smith  from  the 
dredgings  of  the  Blake*  Prof.  Smith  also  describes  and  figures  in  the 
same  place  the  young  of  the  northern  form  as  the  young  of  L.  agassizii. 


'Bulletin  of  the  Museum  of  Comparative  Zoology,  x,  p.  8. 
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A  series  of  specimens  from  both  localities  convinces  me  that  the  two 
forms  constitute  good  si)ecies. 

These  two  species  and  the  species  described  next  in  order  constitute 
a  group  having  in  common  a  rostrum  with  a  long  median  spine  and 
two  basal  spines  and  lacking  the  subrostral  spine  or  horn  usual  in  the 
genus. 

The  carapace  of  L.  goodei  is  much  more  convex  than  that  of  L.  agas- 
sizii.  The  spines  arise  from  the  summit  of  large  tubercles,  and  the  sur- 
face altogether  lacks  the  small  spines  so  thickly  sprinkled  over  the 
latter  species.  The  spines  of  the  rostrum  like  those  of  the  carapace 
are  much  longer  than  those  of  X.  agaasizii^  and  while  the  horn  is  want- 
ing, its  position  is  indicated  by  a  slight  protuberance.  The  antennal 
scale  is  rudimentary,  with  the  exception  of  a  specimen  from  station 
2203  on  which  it  is  rudimentary  on  the  left  side  and  well  developed  on 
the  right. 

On  the  second  segment  of  the  female  abdomen  there  are  about  twelve 
spines  ranging  in  length  from  12  to  20  mm.  The  large  plates  on  the  left 
side  of  the  abdomen  are  but  little  calcified  in  L.  agassizii;  in  L.  goodei^ 
they  are  much  more  firm.  The  conical  tubercles  are  also  better  calcified 
and  fewer  in  number  on  the  leathery  portion. 

Another  marked  difference  between  the  two  species  lies  in  the  very 
much  longer  spines  of  the  chelipeds  and  ambulatory  legs.  In  the  adult 
specimen  before  me  from  station  2193,  several  spines  on  the  carpal  and 
propodal  joints  reach  the  great  length  of  43  mm.;  on  another  specimen 
they  are  but  30  mm.  In  our  largest  specimen  of  L.  agassizii  the  spines 
on  these  segments  measure  but  five  or  six  mm.  A  no  less  striking  dif- 
ference is  seen  in  comparing  the  ambulatory  legs  of  the  two  species,  the 
subcylindrical  legs  of  L,  goodei  contrasting  with  the  flattened  legs  of 
L.  agassizii,  the  former  free  from  spinules  between  the  spines  and  the 
latter  thickly  sprinkled  with  them. 

Young :  In  L.  goodei  the  variation  in  length  of  spines  from  the  young 
to  the  adult  is  extreme.  In  a  young  specimen  70  mm.  in  length  the 
length  of  one  of  the  siunes  at  the  base  of  the  rostrum  is  44  mm.;  the 
spines  of  the  carapace  are  from  32  to  38  mm.  in  length. 

Tyi?e.— No.  8047,  U.S.N.M.;  female;  off  Nantucket  Shoals;  station 
2196;  1,230  fathoms. 

LITIIODES  DIOMEDE.E,  new  species. 

This  species  is  very  close  to  L.  goodeij  but  it  is  not  diflBcult  to  sepa- 
rate the  two.  Good  specimens  were  obtained  by  the  Albatross  from 
station  2789,  off  the  southern  part  of  Chile,  in  latitude  42°  36'  S.,  No. 
18526,  U.S.N.M.  Numerous  young  Lithodes  taken  at  station  2788,  in 
latitude  45°  35'  S.,  No.  18527,  U.S.N.M,,  I  have  also  referred  to  this 
species. 

The  spines  of  the  carapace  are  not  so  long  as  those  of  L,  goodeij  but 
are  more  slender  and  similarly  placed ;  their  tubercular  bases  are  not 
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SO  large  and  swollen  as  in  the  Atlantic  species.  The  rostrum  is  of  the 
same  character  as  in  L.  goodeu  The  chelipeds  are  much  the  same,  but 
the  fingers  are  a  little  more  slender  and  the  tubercles  on  the  prehensile 
edges  of  the  right  hand  are  much  smaller.  The  ambulatory  feet  have 
a  few  spines  twelve  mm.  in  length  on  the  carpal  and  proi)odal  segments. 
One  of  the  largest  spines  of  the  ambulatory  feet  projects  from  the 
ischium,  while  the  spines  of  tlie  coxal  joints  alone  are  sufficient  to  dis- 
tinguish this  species  from  any  other  species  of  Lithodes  that  I  have  seen. 
These  spines  project  from  the  distal  lower  margin  and  vary  from  eight 
t)  eleven  mm.  in  length. 

The  numerous  young  taken  at  station  2788  are  similar  to  the  adult, 
except  tbat  where  spines  are  barely  indicated  in  the  adult  there  are 
short  sharp  spines  in  the  young. 

LITHODKS   ^QUISPINUS,  new  species. 

Carapace,  rostrum,  chelipeds^  and  ambulatory  legs  with  conical 
spines  subequal  in  length.  The  range  in  length  is  from  about  four  to 
six  mm.  The  longest  spines  of  the  carapace  are  scattered  along  the 
lateral  margins;  the  longest  spines  of  thechelipedare  at  the  inner  distal 
margin  of  the  merus  and  the  spines  on  the  middle  point  of  the  inner 
margin  of  the  carpal  segment.  The  areolations  of  the  carapace  are 
well  marked,  but  not  so  bold  as  in  some  species.  The  rostrum  is  on  a 
line  continuous  with  the  gastric  region,  and  consequently  a  little 
depressed.  A  line  of  seven  spines  runs  along  the  median  line  of  the 
gastric  region  to  near  the  bifurcate  tip  of  the  rostrum.  The  two  spines 
on  the  rostrum  are  larger  than  those  of  the  gastric  region.  The  ros- 
trum is  armed  with  nine  spines,  arranged  as  follows:  Two  on  each  side, 
two  above,  two  at  the  end  forming  the  bifurcate  tip,  and  the  lower  spine 
or  horn,  which  is  the  largest  spine  on  the  species. 

Locality.— Bering  Sea,  stations  3332,  3489,  and  3502;  184  to  406 
fathoms. 

Tyi>e.— IS"o.  18528,  U.S.N.M.;  station  3332;  400  fathoms. 

LITHODES  C0UE8I,  new  species. 

This  si)ecies  reminds  one  of  L,  mala.  The  largest  spines  of  the  cara- 
pace are  arranged  about  the  margin ;  they  are  slender  and  shari).  The 
longest  are  situated  at  the  outer  orbital  angles,  the  antennal  angles, 
the  hepatic  regions,  and  three  on  the  margin  of  the  branchial  regions. 
The  spines  on  the  intervening  spaces  of  the  margin  are  more  numerous 
and  much  smaller.  The  surface  of  the  carapace  is  set  with  short,  sharp, 
conical  spines.  The  gastric  region  is  swollen  and  well  defined.  The 
cardiac  region  is  barely  indicated  between  the  confluent  branchial 
regions.  The  depression  between  the  gastric  and  cardiac  regions  is 
very  deep.  The  rostrum  is  20  mm.  long,  and  made  up  as  in  L.  maia, 
but  the  terminal  portion  beyond  the  distal  lateral  branches  is  slender 
and  bifid  rather  than  bifurcate,  as  in  L,  maia;  the  basal  branches  ^e 
Proc.  N.  M,  H 31 
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a  little  further  forward.  The  scale  is  rudimentary;  the  spine  at  the 
outer  angle  is  branched  at  the  base,  the  branch  consisting  of  a  single 
short,  sharp  spine  on  the  out^r  surface.  The  abdomen  is  without  spines ; 
the  si)ine8  of  L.  maia  are  replaced  by  tubercles;  those  of  the  first  seg- 
ment are  very  much  closer  together  than  the  corresponding  spines  in 
L,  maia.  The  tubercles  on  the  lower  margin  of  the  second  segment  are 
low  and  somewhat  oblong  at  base;  those  in  the  center  of  the  segment 
are  larger. 

The  chelii)eds  are  slender  and  weak.  The  armature  of  the  fingers  of 
the  right  hand  is  slight;  the  fingers  ga))e.  The  fingers  of  the  left  hand 
are  long  and  slender  and  gape  at  base.  The  sx)ines  of  the  chelipeds 
and  ambulatory  legs  are  numerous  and  arranged  about  as  in  L.  maiuy 
but  are  shorter. 

Locality  and  type, — At  station  3«}2(),  in  399  fathoms,  north  of  Unalaska, 
a  single  male  (No.  18531,  IT.S.N.M.)  was  taken;  also  at  station  3338, 
off  Shumagin  Bank,  in  625  fathoms,  three  young  specimens  (No.  18532, 
U.S.N.M.)  which  I  refer  to  this  spe<ues  without  hesitation.  The  ros- 
trum dififers  in  being  bifurcate  iis  in  X.  maia.  It  is  possible  that  addi- 
tional specimens  of  the  adult  form  might  show  the  rostrum  to  be  bifur- 
cate rather  than  bifid. 

LITHODES  RATHBUNI,  new  species. 

Carapace  of  male  armed  with  long  H])ines  on  the  different  regions; 
also  with  longer  spines  on  the  margins.  There  are  four  on  the  gastric; 
two  short  and  two  long  on  the  cardiac  region.  The  branchial  region 
has  six  spines  of  various  lengths.  The  posterolateral  margin  has  the 
longest  spine,  it  being  20  mm.  in  length  on  one  side  and  23  mm.  on  the 
other.  Both  have  lost  their  points.  Anterior  to  this  there  are  three 
spines,  the  shortest  unbroken  one  being  17  mm.  long;  on  the  margin 
posterior  to  the  longest  spine  there  are  four  spines,  the  longest  of  which 
is  14  mm.  in  length  and  the  shortest  eight  nnn.  The  rostrum  is  composed 
of  five  branches;  the  main  stem  is  sharply  bent  upward  and  is  strongly 
bifurcate;  the  lower  horn  is  almost  on  the  horizontal  line  of  the  body, 
and  jirojects  forward  more  like  the  usual  main  portion  of  the  rostrum; 
the  lateral  branches  arise  at  the  base  and  project  forward.  The  niov* 
able  spine  of  the  antenna  is  very  long  and  slender;  there  is  a  short 
branch  or  spine  on  its  outer  and  upper  margin  near  the  base. 

The  right  cheliped  is  slender  and  rather  weak.  Its  longest  spine  is 
situated  on  the  distal  upper  margin  of  the  merus.  There  are  upwards 
of  twelve  spines  on  the  carpus.  On  the  median  outer  surface  of  the 
palm  there  are  two  rows«of  four  spines  each.  The  fingers  gape  at  the 
base ;  their  prehensile  edges  are  tubercular.  The  left  cheliped  is  smaller 
and  more  slender  than  the  right.  The  cutting  edges  of  the  fingers  run 
back  to  the  gape,  or  a  little  more  than  one-half  their  length.  The 
ambulatory  legs  are  slender  and  very  spiny;  the  spines  are  from  three 
U>  five  mm.  in  length. 
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Locality. — Station  3191,  oflf  San  Simeon  Bay,  California,  in  211 
fathoms. 

2^e.— No.  18533,  U.S.N.M. 

LITHODES  CALIFORNIENSIS,  new  species. 

This  species  is  remarkably  like  the  preceding,  except  in  the  relative 
length  of  its  spines  and  the  form  of  the  rostrum.  It  comes  from  aboat 
100  miles  farther  south.  There  are  two  specimens,  both  females,  while- 
the  only  representative  of  the  preceding  species  is  a  male.  As  the 
differences  between  them  are  not  known  to  be  sexual,  I  hesitate  to  unite 
them. 

The  spines  of  the  carapace  are  much  shorter  and  stouter,  but  occupy 
the  same  relative  position.  On  the  lateral  margin  there  are  two  long 
spines;  the  one  above  the  third  ambulatory  foot  equals  in  length,  but 
is  much  stouter,  than  the  one  similarly  placed  on  the  preceding  species. 
The  most  marked  dilFerence  between  the  two  species  is  in  the  rostrum; 
in  both  specimens  of  L,  californienHis  the  rostrum  is  bifid,  while  in  L. 
rathhuni  it  is  bifurcate,  the  tip  being  composed  of  two  well-devdioped 
divergent  horns.  The  subrostral  spine  extends  out  almost  as  far  as 
the  rostrum  proper.  The  chelipeds  are  as  in  L.  rathhuni^  except  that 
the  spines  are  shorter  and  there  is  less  gape  in  the  Hght  hand  and  more 
in  the  left. 

Locality,— ^tsition  2949,  off  Santa  Cruz  Island,  California,  in  155 
fathoms. 

Tyi?e.— No.  18534,  U.S.N.M. 

LITHODES  CAMTSCHATICUS    (Til  oh  ins). 

Maja  camiHoMiica,  TiLKSius.  Mem.  Acad.  Imp.  Sci.,  St.  Petersburg,  v,  1812,  p. 

336,  pis.  V  and  vi  (1815)! 
Lithodea  camtuchaticnHj  Latrrille  in  Cuvier's  R(>gne  Animal,  2d  ed.,  iv,  p.  65. 
Liihodes  sptnoaissimusy  Brandt,  Bull.  Phys.  Math.  Acad.,  St.  Petersburg,  vii, 

1849,  p.  172  (Young).— Stimpson,  Boston  Jour.  Nat.  Hist.,  vi,  p.  478,  1857. 

The  measurements  and  description  of  L.  spinosisaimus  given  by 
Brandt  indicate  that  the  thorax  sent  him  by  Wosneasenski  was  that 
of  a  you  n  g  specimen  of  Lithodes.  The  Ahiskan  collections  contain  many 
young  Lithodes  that  come  well  under  Brandt's  short  description,  except 
that  the  rostrum  proper  is  bifid,  while  Brandt  describes  it  as  simple. 
One  specimen  from  a  lot  taken  at  station  3233,  7J  fathoms,  Bristol 
Bay,  answers  his  description  in  this  respect.  I  believe  this  specimen 
to  be  abnormal,  as  the  other  young  from  the  same  station  have  the  bifid 
rostrum.  The  spines  on  the  carapace  of  the  young  are  placed  as  in  the 
adult,  but  are  proportionally  much  longer.  A  large  amount  of  dredg- 
ing has  been  done  in  Alaskan  waters,  and  nothing  that  I  have  seen 
approaches  the  description  of  L.  spinosissimus  except  the  young  Lithodps 
which  1  have  confidently  referred  to  A  camtschati^iuff 
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LITHODES  BREVIPESi  Milne-Edwards  and  Lucas. 

Lithodes  hrevipeSf  Milne-Edwakds  and  Lucas,  Arch.  Mas.  Hist.  Nat.,  Paris,  ii, 
.      p.  465,  pis.  xxiv-xxvii,  1841. 

Lithodes  caiutschatious,  Ricutrrs,  Abh.  Senck.  Natur.  Cos.,  xiii,  p.  404,  figs.  9 
and  10. 

In  the  work  cited  Dr.  Richters  describes  and  figures  young  Lithodes 
as  the  young  of  L.  camtsehaticm.  There  are  four  specimens  of  the  same 
form  in  the  collection ;  one  obtained  by  Mr.  William  Palmer  at  St.  Paul 
Island,  where  Dr.  Richters'  specimens  were  collected;  two  by  Dr.  L. 
Stejneger  at  Bering  Island,  and  one  dredged  by  the  Albatross  at  station 
3558  in  25  fathoms.  The  largest  specimen  is  a  cast  shell  washed  up  by 
the  tide;  it  is  34  mm.  in  length  and  31  mm.  in  width.  The  smallest  spec- 
imen is  10  mm.  in  length  by  14  mm.  in  width.  In  most  respects  the 
largest  of  the  young  is  a  miniature  of  the  adult  L.  brevipes,  but  contrary 
to  the  rule  in  ^even  species  of  Lithodes  the  young  of  which  are  hi  the 
collection,  the  young  of  L.  brevipeSj  if  I  have  not  mistaken  it,  have  but 
a  bare  indication  of  spines,  or  rather  of  the  place  where  spines  are  to  be, 
the  spines  being  indicated  on  the  carapace  of  the  smallest  by  small 
granules  better  seen  with  a  lens,  while  in  the  largest  specimen  the 
spines  are  indicated  by  tubercles,  and  at  the  summit  of  the  tubercles 
there  is  not  the  slightest  indication  of  the  sharp,  horny-tipped  spine 
of  the  adult  L.  brevipes.  The  movable  antennal  spine  of  the  adult  is 
bifurcate;  in  the  young  it  is  bifid. 

LEPTOLITHODES,  new  genus. 

ParalomiB  (part),  Henderson,  Challenger  Report,  xxvii,  p.  44, 1888.  Not  Para- 
lomisy  White  and  Stimpson. 
White  established  the  genus  Paralomis  in  1856  by  thus  designating 
Lithodes  granulatus  of  Hombron  and  Jacquinot.  An  examination  of  a 
single  specimen  of  that  species  from  Sandy  Point,  Straits  of  Magellan, 
shows  it  to  belong  to  White's  previously  established  genus  Echinocerns. 
The  name  Paralomis  as  a  synonym  of  Echinocfirus  being  no  longer 
available,  I  propose  the  name  LeptoUthodes  for  those  species  having 
long  and  angular  ambulatory  legs  and  comparatively  stout  chelipeds. 
The  species  of  the  genus  will  then  be  as  follows,  in  theorder  of  descrip- 
tion: LeptoUthodes  aculeatus  (Henderson),  L,  asper  (Faxon),  L,  longi- 
pes  (Faxon),  and  the  two  species  here  described  from  the  west  coast 
of  the  United  States  and  British  Columbia. 

LEFrOLITlIODES  MULTISPINUS,  new  species. 

The  carapace  is  about  as  broad  as  long;  the  areolatious  are  well 
defined  On  the  median  line  at  the  summit  of  the  gastric  region  there 
is  a  sharp  spine  about  four  mm.  in  length.  The  lateral  margins  are 
armed  with  from  twelve  to  sixteen  spines  about  three  mm.  in  length. 
In  the  young  and  in  some  of  the  adults  there  are  small  spines  on  the 
branchial  region.    A  semicircular  line  of  six  or  seven  spines  marks  th^ 
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limits  of  the  branchial  and  intestinal  regions.  The  carapace  is  thickly- 
studded  with  blunt  spines,  each  terminating  in  a  flattened  face  or  sur- 
face cut  obliquely  to  the  surface  of  the  carapace;  this  face  is  encircled 
by  a  fringe  of  short  stilf  bristles.  The  rostrum  consists  of*  a  simple 
median  spine  with  two  basal  spines.  Under  the  rostrum  i^roper  there 
is  a  very  short  conical  spine  homologous  with  the  subrostral  spine  of 
Lithodes;  behind  the  spine  are  one  or  more  spinules.  The  abdomen 
in  the  male  is  composed,  after  the  second  segment,  of  several  rows  of 
leathery  plates;  the  second  segment  is  better  calcified  and  harder. 
The  abdomen  of  the  female  is  twisted  to  the  right  as  in  Lithodes. 

The  chelipeds  are  moderately  slender  and  extend  almost  to  the  distal 
end  of  the  carpal  joints.  The  spines  on  the  inner  margin  of  the  carpal 
segments  are  the  most  prominent.  The  ambulatory  legs  are  long  and 
slender  and  thickly  set  with  spines.  The  spines  of  the  merus  are  not 
so  distinctly  arranged  in  rows  as  on  the  carpal  and  propodal  segments; 
there  is,  however,  a  distinct  row  on  the  upper  margin.  The  spines  of 
the  carpus  are  arranged  in  eight  more  or  less  distinct  rows;  oh  the  pro- 
podal segment  the  spines  are  arranged  in  six  full  rows  and  two  half 
rows.  There  are  four  short  rows  of  spines  on  the  proximal  end  of  the 
dactylus.  The  dactyli  are  compressed,  slightly  bent  and  a  little  twisted. 
An  average-sized  specimen  measures  80  mm.  in  length,  78  mm.  in 
breadth,  and  the  distance  from  tip  to  tip  of  the  ambulatory  legs  is  360  mm. 

Types.— 1^0.  18535,  U.S,N.M.,  off  Queen  Charlotte  Islands,  British 
Columbia,  station  2860,  876  fathoms. 

LEPTOLITHODES  PAPILLATUS,  new  species. 

From  the  Albatross  dredgings  off  Lower  California,  or  perhaps  south 
of  that  region,  there  is  a  male  specimen  of  Leptolithodes  without  a  label. 
It  is  much  larger  than  any  other  species  in  the  collection,  and  while 
differing  materially  is  yet  very  closely  related. 

The  carapace  is  broader  than  long;  the  areolations  are  well  marked. 
The  gastric  region  has  no  spine,  and  is  not  protuberant  as  in  L.  multi- 
spintM.  The  cardiac  region  is  much  shorter;  the  depressions  run  into 
one  which  extends  to  the  margin  of  the  carapace  at  the  middle  of  the 
posterior  border.  In  L.  multispinus  the  grooves  run  separately  bjick  to 
the  posterior  border,  with  the  posterior  point  of  the  cardiac  region 
between  them.  There  are  no  spines  on  the  dorsal  surface  or  margin  of 
the  carapace;  even  the  anterior  angles  lack  spines.  From  the  spines 
at  the  external  orbital  openings  to  the  posterior  margin  there  are  small 
tubercles  or  papillae  on  the  margin.  In  the  center  of  some  of  these 
tubercles  by  the  aid  of  a  lens  a  very  small  horny  point  can  be  seen  sur- 
rounded by  bristles.  The  surface  of  the  carapace  is  thickly  set  with 
these  small  papillae  which  bear  stiff  setai  irregularly  scattered  over  the 
summit.  In  L.  asper  (Faxon),*  the  papilhe  are  encircled  with  a  crown 
of  stiff  setae. 

•  BnU.  Mils.  Comp.  Zool.,  xxiv,  p.  164,  1893. 
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The  rostrum  is  simple  with  two  very  small  basal  spines.  Beneath 
the  rostral  spine  there  is  a  swelling  where  in  X.  multispimis  there  is  a 
short  spine.  The  eyes  extend  far  beyond  the  basal  spines  of  the  ros- 
trum, while  in  L.  multispinus  the  spines  extend  much  beyond  the  eyes. 

The  chelipeds  are  much  stouter  than  those  of  L.  multispinus^  and  the 
fingers  of  both  hands  are  more  curved. 

The  ambulatory  legs  are  similar  to  those  of  X.  multispinus^  but  the 
spines  are  not  so  long  and  are  broad  at  tlie  base;  the  da-ctyli  are  com- 
paratively shorter,  stouter,  and  broader  at  the  tips. 

Typ€.—^o.  18536,  U.S.KM.,  off  Lower  California  ( !). 

PRISTOPUS,  new  genus. 

The  rostrum,  antennal  scale,  and  the  character  of  the  abdomen  are 
substantially  as  in  LeptoUthodes.  The  legs  are  much  compressed;  the 
anterior  and  j)osterior  margins  are  set  with  sharp  spines.  In  LeptoU- 
thodes the  legs  are  angular,  not  at  all  comi)ressed,  and  the  spines  are 
arranged  in  rows  on  the  angles  or  ridges.  Paralomis  formosu^^  Hen- 
derson, belongs  to  this  genus. 

PRISTOPUS  VERRILLI,  new  species. 

The  carapace  is  verrur^.ose,  the  areolations  prominent.  The  gastric 
region  is  much  elevated  and  is  surmounted  by  a  small  spine.  On  each 
side,  on  the  border  of  the  branchial  region,  tliere  is  a  deep  pit.  A 
groove  runs  from  the  pits  to  the  depression  between  the  gastric  and 
cardiac  regions.  There  are  about  twelve  spines,  two  to  three  mm.  in 
length  on  the  lateral  border  of  the  carapace.  The  posterior  boundary 
of  the  intestinal  region  is  marked  by  a  semicircular  row  of  tubercles. 
The  cardiac  region  is  triangular;  the  apex  of  the  triangle  cuts  well  into 
the  intestinal  region  where  the  depression  that  marks  it  runs  into  a  deep 
slit  or  oblong  median  depression.  The  frontal  margin  is  brojwl  and 
straight.  The  spines  of  the  anterior  angles  and  the  orbital  spines  point 
forward;  the  orbital  spines  are  a  little  the  fonger.  Between  the  spine 
on  the  angle  and  the  orbit  there  is  a  row  of  smaller  spines  and  one  or 
two  granules.  The  trispinose  rostrum  is  composed  of  a  bifurcate 
rostrum  proper  and  the  subrostral  spine  which  extends  much  beyond 
the  two  upper  rostral  spines.  The  antennal  scale  tapers  to  a  sharp 
point  and  has  three  sharp  spines  or  branches  on  each  side.  The  lateral 
plates  on  the  left  of  the  abdomen  in  the  female  are  fringed  with  short, 
slender,  blunt  spines. 

The  chelipeds  extend  a  little  beyond  the  middle  of  the  propodal 
segment  of  the  first  pair  of  ambulatory  feet.  The  right  cheliped  is 
stouter  than  the  left.  The  prehensile  edges  of  its  fingers  are  strongly 
tubercular.  The  upper  margin  of  the  palm  is  spiny;  there  are  also 
some  small  spines  on  the  middle  and  on  the  lower  margin.  There  are 
three  long  spines  on  the  inner  margin  of  the  carpus.  The  left  cheliped 
is  similar  but  smaller,  and  the  prehensile  edges  of  tlie  fingers  are  sharp. 
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The  ambulatory  feet  are  wide  and  much  compressed.  The  anterior  and 
posterior  margins  are  armed  with  sharp  spines,  alternating  in  general 
large  and  small.  On  the  upper  surface  of  the  proximal  end  of  the 
merus  of  the  fourth  pair  of  feet  there  is  a  row  of  fine  spines;  the  corre- 
sponding spines  on  the  third  pair  of  feet  are  smaller,  and  on  the  second 
pair  still  smaller. 

Type.—^o.  18537,  U.S.N.M.  Off  the  Pribylof  Islands,  Bering  Sed, 
station  3501,  688  fathoms. 

CEDIGNATHUS,  new  genus. 

Similar  to  Dermaturus^  but  with  the  terminal  joints  of  the  outet* 
maxillipeds  much  dilated  as  in  Hapalogaster.  The  outer  margin  of  the 
antennal  scale  is  expanded  and  thin ;  the  inner  margin  is  concave,  giv- 
ing the  scale  a  half-moon  shape. 

CEDIGNATHUS  GILLI,  new  species. 

Carapace  longer  than  wide,  convex  in  both  directions.  The  areola- 
tions  are  not  well  marked  but  can  be  made  out.  There  are  no  spines 
on  the  margin  behind  the  an tero- lateral  angles.  The  surface  is  set  with 
flattened  plates  moderately  large,  and  of  a  deeper  color  than  the  sur- 
face; these  plates  are  surrounded  by  rows  of  short  curled  bristles;  on 
the  anterior  side  of  the  plates  are  patches  of  holes  larger  than  those 
from  which  the  hair  arises;  they  may  be  the  follicle  holes  caused  by 
some  larger  focm  of  bristle  that  has  disappeared  from  the  old  dry  speci- 
mens from  which  this  description  is  written.  The  lower  surface  of  the 
broad  moon- shaped  antennal  scale  is  smooth,  the  upper  surface  is  rough, 
the  outer  edge  has  three  or  four  short  triangular  teeth.  The  spine  at 
the  external  angle  of  the  orbit  is  very  small;  the  rostrum  is  simple, 
short,  and  pointed.  The  distal  ends  of  all  the  joints  of  the  maxillipeds 
are  swollen,  but  in  the  ultimate  and  penultimate  remarkably  so.  The 
abdomen  is  as  in  Dermaturus  mandti.  The  chelipeds  are  thickly  set 
with  granular  tubercles.  The  right  one  is  very  large  and  reaches'.much 
beyond  the  ambulatory  feet.  The  fingers  gape  widely  from  the  palm 
to  the  tips.  The  left  cheliped  is  much  smaller,  and  the  hand  in  propor- 
tion to  the  large  one  reminds  one  of  Oelaaimus  among  the  Brachyura. 
The  fingers  are  spoon-shaped;  they  have  some  very  small  tubercles  on 
the  edge,  but  the  edge  for  the  most  part  is  black  horn  color.  The  am- 
bulatory feet  are  rounded,  short,  and  strong,  without  spines;  the  dac- 
tyli  are  compressed  and  armed  with  spinules  beneath. 

Types.— No.  18525,  U.S.N.M.;  locality  unknown,  2  S  . 

Locality. — Alaska,  W.  H.  Dall;  one  claw,  without  label,  No.  18524, 
U.S.N.M. 

LEPEOPUS,   new  genus. 

Rostrum  simple,  triangular.  Penultimate  and  ultimate  joints  of 
maxillipeds  not  dilated.  Antennal  scale  short,  flattened.  Abdomen  of 
female  much  twisted  to  the  right;  first  segment  very  small,  second  very 
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large;  third,  fourth,  and  fifth  segments  represented  on  the'left  margin 
by  large  plates;  sixth  and  seventh  segments  very  small.  In  the  male, 
the  third,  fourth,  and  fifth  segments  are  soft,  without  plates;  the  sixth 
segment  is  central,  and  the  seventh  difficult  to  distinguish.  The  cheli- 
peds  are  subequal,  the  fingers  long  and  spoon-shaped.  The  dactyli  of 
the  three  pairs  of  ambulatory  feet  shut  against  two  spines  situated  on 
the  distal  under  surface  of  the  propodus,  giving  the  feet  a  prehensile 
character. 

LEPEOPUS  FORCIPATUS,  new  species. 

Tl^e  carapace  is  flattened,  broader  than  long;  the  areolations  are  but 
slightly  marked.  The  anterior  angles  of  the  carapace  are  produced  to 
a  point  reaching  much  beyond  the  line  of  the  points  of  the  prominent 
orbital  spines  or  points.  The  rostrum  is  triangular,  prodticed  and  bent 
downward.  The  antennal  scale  is  short,  flattened,  and  squamose.  The 
carapace  and  abdomen  are  thickly  set  with  rows  of  short  bristles  situ- 
ated in  transverse,  straight  depressions.  The  ambulatory  legs  are  also 
set  with  rows  of  short  bristles,  but  the  depressions  are  semicircular 
and  imbricated.  These,  with  the  markings  of  the  carapace,  give  the 
crab  a  very  squamose  appearance.  The  squamae  of  the  chelipeds  are 
much  smaller  and  less  conspicuous.  The  chelipeds  are  not  so  long  as 
the  ambulatory  feet,  reaching  to  about  the  middle  of  the  propodal  joints. 
There  are  four  or  five  spines  on  the  Inner  and  upper  margins  of  the 
merus,  and  one  on  the  inner  margin  of  the  carpus.  The  fingers  are 
long  and  weak,  broadening  out  into  spoon-shaped  tips.  The  outer 
or  contact  edges  are  armed  with  very  small  tubercles  and  bunches  of 
bristles,  while  the  inner  edges  are  armed  only  with  the  bristles.  The 
merus  of  the  ambulatory  legs  is  armed  on  the  anterior  margin  with  five 
or  six  short  conical  spines;  it  is  broad  and  much  flattened ;  its  anterior 
margin  is  semicircular  and  its  posterior  margin  straight.  The  carpus 
is  much  narrower  than  the  middle  of  the  merus  and  is  about  the  same 
width  as  the  propodus.  The  propodus  has  straight  margins  and  is 
much  flattened;  on  its  distal  under  surface  are  two  spines  which  receive 
the  dactylus;  right  behind  on  the  central  line  is  a  third  sharp  spine. 
The  dactyli  are  short  and  flattened,  terminating  in  a  sharp,  spine  like 
tip;  the  inner  margin  is  thin  and  armed  with  spinules. 

I  know  nothing  of  the  habits  of  this  crab,  but  from  its  lightness  and 
soft  texture,  the  shell  being  calcified  merely  enough  to  keep  its  form,  I 
believe  it  may  be  found  among  seaweed,  when  its  subprehensile  ambu- 
latory legs  may  assist  it  to  hokl  its  position. 

Types.— ^o,  6608,  U.S.N.M.;  Parry  Passage,  Graham  Island,  British 
Columbia,  J.  G.  Swan;  2^,19. 
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No.  XXXII.— REPORT  ON  THE  CRUSTACEA  OF  THE  ORDER  STOMATOPODA 
COLLECTED  BY  THE  STEAMER  ALBATROSS  BETWEEN  1885  AND  1891, 
AND  ON  OTHER  SPECIMENS  IN  THE  U.  S.  NATIONAL  MUSEUM. 


By  KoBERT  Payne  Bigelow,  Ph,  D., 

Bruce  Fellow  in  the  Johns  Hopkins  University. 


The  material  which  forms  the  sabjeet  of  this  report  is  derived  from 
various  sources.  It  consisted  at  first  of  the  Storaatopoda  collected  by 
the  Albatross  on  her  voya^je  around  to  the  Pacific  during  the  winter  of 
1887-'88.  This  had  been  referred  to  Prof.  W.  K.  Brooks  for  a  report, 
and  it  was  at  his  request  that  I  undertook  the  task.  Subsequently 
the  later  collections-of  the  Albatross  were  turned  over  to  me,  including 
the  specimens  collected  during  the  expedition  of  1891  under  the  direc- 
tion of  Dr.  Alexander  Agassiz.  The  Crustacea  of  that  expedition  had 
been  referred  to  Dr.  Walter  Faxon,  and  I  am  indebted  to  him  for  the 
Stomatopoda.  I  have  had,  moreover,  free  access  to  the  collection  of 
Stomatopoda  in  the  U.  S.  National  Museum,  including  the  earlier  collec- 
tions of  the  Albatross,  specimens  collected  by  the  U.  S.  Fish  Commis- 
sion schooner  Grampus^  and  specimens  sent  in  by  naval  officers  and 
others.  Many  of  these  specimens  had  already  been  identified  by  Mr. 
Richard  Eathbun.  I  have  been  able  to  make  also  a  small  addition  to 
the  collection,  consisting  of  four  species  collected  by  me  in  the  Bimini 
Islands,  Bahamas,  while  there,  during  the  summer  of  1892,  in  connec- 
tion w^ith  the  marine  laboratory  of  the  Johns  Hopkins  University. 

The  collection  as  it  now  stands  before  me  consists  of  adults  and  larvae, 
the  former  representing  34  species,  distributed  through  5  genera,  as 
follows:  GonodactyltiSy  2;  Odontodactylas,  2;  Psettdosquillaj  6;  Lysio- 
squilla,  5;  and  Squillaj  19.  Of  all  these  14  are  new  species.  They  com- 
prise inhabitants  of  tropical  and  temperate  waters  of  both  hemis- 
pheres. The  collection  of  larv®  is  large,  but  it  contains  notliing 
like  a  complete  series  of  stages  of  any  one  species  and  almost  no  larva 
that  can  be  referred  with  any  certainty  to  its  adult  form.    It  does  con- 
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tain,  however,  a  few  specimeus  of  unusual  interest,  which  will  be 
described  in  the  concluding  section  of  this  report. 

As  it  has  not  been  my  intention  to  expand  this  report  into  a  mono- 
graph of  the  group,  I  have  gone  into  the  matter  of  classification  only 
so  far  as  seemed  necessary  to  indicate  my  views  as  to  the  relationships 
of  the  species  with  which  I  have  had  to  deal.  I  have  not  used  the 
comparatively  recent  classification  of  Gerstaecker  (1889),  because  it  does 
not  seem  to  me  at  all  satisfactory,  but  have  followed  iVIiers  and  Brooks, 
avoiding  changes  unless  there  appeared  to  be  strong  reasons  for  making 
them.  In  a  preliminary  paper,  however  (1893a),  I  pointed  out  that 
the  species  of  the  genus  Gonodactylusj  as  it  stood  then,  fell  naturally 
into  two  gi'oups,  which  I  ranked  provisionally  as  subgenera,  and  for 
one  of  which  I  proposed  the  name  Odontodacfylus,  It  seems  better 
now  to  regard  them  as  distinct  genera,  of  which  one  retains  the  old 
name,  while  the  other  is  described  in  this  report  under  the  new  name 
just  mentioned.  It  is  possible  that  the  latter  will  be  found  on  future 
investigation  to  merge  into  the  genus  Goroniday  but  they  appear  to  .be 
distinct  at  present.  The  genera  Leptosquilla  and  Pterygosquilla  have 
been  inserted  in  the  key  to  the  genera,  although  there  seems  to  be 
hardly  sufficient  ground  for  separating  them  from  the  Chloridella  sec- 
tion of  the  genus  Squilla, 

An  analytical  key  is  the  best  form  in  which  to  convey  a  general  idea 
of  the  distinguishing  characters  of  a  group  of  species,  but  it  can  not 
always  be  made  to  show  the  natural  affinities.  Nevertheless  I  have 
endeavored  to  do  so  as  far  as  possible,  and  with  that  end  in  view  have 
rearranged  the  species  of  I/ysiosquilla  and  Squilla,  It  will  be  noticed 
that  the  principal  divisions  that  I  have  made  in  these  genera  do  not 
correspond  with  the  old  divisions  into  Lysiosquilla  and  Coronis  on  the 
one  hand,  nor  into  Squilla  and  Chloridella  on  the  other. 

This  work  has  almost  all  been  done  in  the  biological  laboratory  of 
the  Johns  Hopkins  University,  and  I  desire  to  express  my  thanks  to 
Prof.  Brooks  for  his  advice  and  supervision.  I  am,  however,  alone 
responsible  for  any  errors  or  omissions  that  it  may  contain.  I  have  also 
to  thank  Mr.  James  E.  Benedict  and  Miss  Mary  J.  Kathbun,  of  the 
National  Museum,  for  valuable  assistance,  and  Mr.  Baldwin  for  his  care 
in  making  the  greater  part  of  the  drawings. 

Order  STOMATOPODA. 

This  order  may  be  defined  as  a  group  of  malacostracous  Crustacea 
in  which  the  stalked  eyes  and  the  first  pair  of  antennie  are  borne  upon 
distinct  movable  segments;  the  rostrum  in  the  adult  is  separated  by  a 
movable  joint  from  the  carapace,  which  is  small  and  does  not  cover  the 
last  four  distinct  thoracic  segments ;  the  first  five  of  the  eight  pairs  of  tho- 
racic limbs  arenot biramons  and  are  adapted  to  serve  as  accessory  mouth 
parts,  the  second  pair  being  strongly  developed  into  the  large  raptorial 
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limbs  in  which,  as  in  the  three  following  pairs,  the  terminal  segment 
(dactylus)  closes  upon  the  next  segment  (manas)  like  the  blade  of  a 
pen-knife;  the  last  three  pairs  of  thoracic  limbs  are  biramous,  having 
a  lateral  appendage  upon  the  penultimate  segment,  and  are  adapted 
for  walking;  the  abdomen  is  very  strongly  develoi)ed;  tufted  gills  are 
carried  ui>on  the  exopodites  of  the  first  five  abdominal  appendages  and 
the  sixth  pair  (uropods),  which  act  with  the  telson  as  a  powerful  tail 
fin,  are  strengthened  by  a  stout  process  from  the  basal  segment  ending 
in  one  or  two  spines. 

Family  Squtllib^. 

\Ye  may  regard  the  Stomatopoda  as  comprising  a  single  family  with 
the  characteristics  of  the  order.  For  the  sake  of  avoiding  circumlocu- 
tion it  has  been  found  desirable  to  use  certain  technical  expressions. 
They  are  mainly  those  already  used  by  Brooks,  but  it  may  be  well  at 
this  point  to  indicate  briefly  their  meanings.  According  to  our  present 
morphological  ideas  the  thorax  of  the  Malacostraca  consists  of  eight 
somites,  and  those  which  are  usually  left  uncovered  by  the  carapace  in 
the  SquillidsB  are  therefore  the  fifth,  sixth,  seventh,  and  eighth,  and 
sometimes  the  fourth  is  also  exposed  (fig.  13).  In  the  posterior  half  of 
the  carapace  there  is  often  an  irregular  transverse  depression,  known 
as  the  cervical  suture,  and  there  is  always  besides  a  pair  of  longitudinal 
sutures  (pi.  xxi).  In  the  genus  Squilla  there  are  often  five  longitudinal 
carinas  upon  the  carapace — an  unpaired  median  one,  an  intermediate 
pair,  and  a  lateral  pair.  The  lateral  carinae  are  often  continued  into 
the  anterior  lateral  spines,  while  the  intermediate  ones  usually  extend 
as  marginal  carinae  around  the  edges  of  the  posterior  lateral  lobes 
(pi.  xxT).  The  eyes  are  often  flattened  and  have  the  corneal  portion 
divided  into  two  lobes.  In  that  case  there  are  two  principal  axes — 
the  peduncular  axis  (a&,  fig.  14),  running  from  the  base  of  the  peduncle 
to  the  line  between  the  lobes,  and  the  corneal  axis  (cd,  fig.  14),  coin- 
ciding with  the  greatest  diameter  of  the  corneal  portion.  The  three 
distal  segments  of  the  great  raptorial  limb  are  known  as  the  carpus, 
manus,  and  dactylus  (c,  w,  and  of,  fig.  7).  In  the  higher  species  of 
Squilla  there  are  eight  principal  ridges  or  carinfe  upon  the  abdominal 
somites  described  as  submedian,  intermediate,  lateral,  and  marginal 
(fig.  9,  sc,  ic,  Icj  and  mc).  The  seventh  abdominal  somite,  or  telson,  usu- 
ally has  a  dorsal  median  carina,  that  I  shall  speak  of  as  the  crest,  and 
there  is  sometimes  a  ventral  one  that  may  be  called  the  keel.  The  pro- 
jecting points  on  the  margin  of  the  telson  fall  into  two  series.  The 
larger  ones  are  the  marginal  spines,  of  which  there  are  usually  six 
(figs.  9, 10,  snij  m,  and  /),  with  sometimes  indications  of  an  additional 
pair  (fig.  16,  al);  the  smaller  ones  are  the  denticles,  of  which  there  are 
six  sets  (fig.  1(5,  sd,  id,  and  Id).  The  arrangement  of  the  denticles  for 
each  species  is  often  characteristic  and  maybe  expressed  in  a  formula. 
The  formula  for  Squilla  mantis  is  3-4,  4-8,  1;  which  means  that  in  this 
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species  one  may  expect  to  find  on  each  side  of  the  median  line  of  the 
telson  three  or  four  submedian  denticles,  from  four  to  eight  interme- 
diate ones,  and  one  lateral  one. 

ANALYTICAL  KKY  TO   THE   GENERA   OF   SQUILLID/«. 

I.  Sixth  abdominal  Huinite  more  or  less  completely  fused  with  the  telson. 

The  dactylus  of  the  raptorial  limb  dilated  at  the  base  and  without  lateral  teeth. 

Protosquilla,  Hrooks. 

II.  Sixth  abdominal  somite  separated  from  the  telson  by  a  flexible  Joint. 

1.  Dactylus  of  the  raptorial  limb  dilated  at  the  base^  and  the  manns  withoat 

pectinations, 
a.  Antennary  scales  and  nropods  not  nnusually  small. 

Hind  body  strongly  convex;  raptorial  dactyli  without  lateral  teeth. 

GoNODACTYLi'8,  Latr^iUe. 
Hind  body  moderately  convex;  raptorial  dactyli  armed  with  lateral 

teeth Odontodactylus,  new  genus- 

h.  Antennary  scales  and  nropods  very  small;  hind  body  depressed;  raptorial 
dactyli  with  lateral  teeth Coronida,  Brooks. 

2.  The  dactylus  of  the  raptorial  limb,  as  a  rule,  not  dilated  at  the  base  (dilated 

in  Leptosquilla)  and  the  manns  provided  with  minute  pectina- 
tions on  the  inner  margin. 

a.  Telson  with  6  marginal  spines  and  never  more  than  4  denticles  between 

the  submedian  and  intermediate  spines. 
Body  compact  and  convex;  dactylus  of  raptorial  limb  not  dilated  and 

with  not  more  than  3  lateral  teeth  or  unarmed. 

PsEUDOSQUiLLA,  Gu^rin. 
Body  loosely  articulated  and  flattened ;  dactylus  of  raptorial  limb  not 

dilated  and  with  at  least  5  lateral  teeth.. Lysiosquilla,  Dana. 

b.  Telson  with  6  (rarely  8)  marginal  spines  and,  as  a  rule,  with  more  than 

4  intermediate  denticles. 

*  Lateral  margins  of  the  first  5  abdominal  somites  expanded  to  equal 

three-fourths  of  the  width  of  the  median  portion,  measured 
between  articulations. 
Raptorial  dactylus  not  dilated^  with  10  to  11  teeth;  abdomen,  except 
the  sixth  somite,  without  submedian  carina). 

Pterygosquilla,  Hilgendorf. 

*  *  Lateral  margins  of  the   abdominal  somites  not  greatly  expanded, 

about  one-fourth  the  width  of  the  median  portion. 

Ophthalmic  segment  greatly  elongated  and  prolonged  beyond  the 
rostrum  for  more  than  half  its  length ;  raptorial  dactylus  dilated 
at  the  base ;  abdomen,  except  sixth  somite,  without  submedian 
carime ;  eyes  cylindrical Leptosquilla,  Miers. 

Ophthalmic  segment  not  greatly  elongated ;  raptorial  dacty^lus  not 
dilated,  or  very  slightly  so Squilla,  FabriciaB. 

Genus    GONODACTYLUS.    Latreille. 

GonodactyluSy  Latreille,  Encycl.  M<5.th.  Hist.  Nat.,  x,  p.  473, 1825;  Cr.  inCuvier, 
R<^gno  Auim.,  iv,  p.  109,  1829. — Milne- Edwards,  Hist.  Nat.  Cnist.,  ii,  p.  52S, 
1837.— DE  Haan,  Siebold's  Fauna  Japouica,  Crust.,  p.  220, 1849. — Dana,  U.  8. 
Expl.  Exp.,  XIII,  p.  615, 1852.— Miers,  Ann.  and  Mag.  Nat.  Hist.  (5)  v,  p.  115, 
1880.— Brooks,  Voyage  of  the  Challengery  xvi,  ii,  p.  5.5,  1886. 

Diagnosis. — Stomatopoda  having  a  movable  joint  between  the  sixth 
abdominal  segment  and  the  telson;  the  hind  body  convex;  the  dacty- 
lus of  the  raptorial  claw  enlarged  at  the  base  and  with  a  sharp  inner 
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edge  that  fits  into  a  groove  on  the  nianus,  and  is  without  lateral  teeth; 
and  no  pectinations  upon  the  manus. 

Remarks. — This  genus,  as  it  was  defined  by  Miers  (1880),  included  all 
those  species  in  which  the  raptorial  claw  is  without  pectinations  on  the 
penultimate  joint  and  has  the  dactylus  dilated  at  the  base.  From  this 
Brooks  (1886)  has  separated  two  groups  of  species.  One,  the  genus 
Protosquilla^  includes  forms  having  the  dactylus  unarmed  and  the  tel- 
son  fused  with  the  sixth  abdominal  segment;  the  other,  the  genus 
Coronida,  is  composed  of  those  species  having  the  hind  body  depressed, 
the  dactylus  armed  with  spines  on  the  inner  edge,  and  possessing  very 
small  antennary  scales  and  uropods.  The  forms  that  have  remained 
up  to  this  time  in  the  genus  Gonodactylus  fall  naturally  into  two  groups, 
one  clustered  around  the  well-known  G.  chira>gra^  Latreille,  and  the 
other  around  G.  scyllarus^  Linnaeus.  These  two  groups  are  so  distinct 
that  I  am  convinced  that  they  should  be  given  the  rank  of  distinct 
genera.  The  first  group  forms  the  genus  Gonod^ctylus  proper  and  cor- 
responds exactly  to  Brooks's  definition,  while  the  other,  for  which  I  pro- 
pose the  name  OdontodactyluSj  would  be  excluded  by  his  definition,  and 
will  be  described  below. 

ANALYTICAL  KEV  TO  THK  SPBCIE8  OF  GONODACTYLU8. 

*  Telson  with  3  rounded  longitadinal  promiBeuces  on  the  dorsal  side. 

Whole  dorsal  surface  of  telson  beset  with  fine  prickles,  only  the  submedian 
marginal  spines  well  developed,  the  other  2  pairs  obsolete ;  sixth  abdomi- 
nal somite  with  6  smooth  carinaB 8Pino8'*8,  Bigelow. 

Like  the  above,  but  with  only  4  distinct  carinie  on  the  sixth  abdominal  somite, 
the  whole  dorsal  surface  of  which  is  covered  with  prickles. 

8PIN08ISSIMUS,  Pfeffer. 

.  Dorsal  surface  of  telson  without  prickles ;  two  pairs  of  marginal  spines  well 

developed,  only  the  lateral  pair  obsolete chiragra,  Fabricius. 

*  ^  Telson  with  more  than  3  narrow  carinse  on  the  Dorsal  side,  and  all  6  marginal 

spines  developed. 

The  5  narrow  carinse  of  the  telson  grouped  together  on  a  hemispherical  promi- 
nence   OLABROU8,  Brooks. 

Seven  closely  packed  dorsal  carinse  on  the  telson graphurus,  Miers. 

GONODACTYLUS  8PIN0SUS,  Bigelow. 

Gonodaciylus  spinoauSf  Bigelow,  Johns  Hopkins  Univ.  Circ,  106,  p.  101,  June, 
1893. 

Diagnosis. — A  Ganoda^ctylus  having  cylindrical  eyes,  a  transverse  ros- 
trum, with  a  long  median  spine  and  subacute  antero-lateral  angles; 
a  smooth  carapace,  nearly  oblong,  the  posterior  margin  being  straight, 
but  the  rounded  antero-lateral  lobes  projecting  forward;  the  hind 
body  strongly  convex;  the  lateral  margins  of  the  first  exposed  thoracic 
segment  not  produced,  of  the  next  three  segments  rounded;  the  first  five 
abdominal  segments  smooth  above  and  with  lateral  marginal  carinae, 
the  sixth  segment  with  six  broad  and  smooth  dorsal  carinse,  each  end- 
ing in  a  spine;  three  high^  rounded,  longitudinal  dorsal  prominences  ou 
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the  telson,  the  whole  dorsal  sarface  beset  witkuuineroiis  minute  prickles; 
two  large  submedian  marginal  spines^  with  minnte  movaUe  tipa,  the 
intiemiediate  and  lateral  spines  being  obsolete,  and  the  basal  prolcmga- 
tion  of  the  uropod  ending  in  two  flattened  curved  spines,  of  which  the 
outer  is  the  longer, 

Oeneral  description. — Except  for  the  telson,  this  species  corresponds 
in  structure  almost  exactly  with  the  well-known  G.  chiragra^  Latreille. 
The  telson  also  resembles  that  of  the  last-named  species,  but  it  has 
striking  and  characteristic  diflt'erences.  The  three  central  dorsal  promi- 
nences are  higher  than  in  0,  chiragra^  broader  and  more  closely  pressed 
together.  The  vertical  diameter  of  the  telson  exceeds  half  the  hori- 
zontal diameter,  which  is  not  the  case  in  the  other  species.  The  basal 
carinie  of  the  submedian  and  intermediate  marginal  spines  are  repre- 
sented by  broad,  rounded,  longitudinal  prominences,  separated  from 
each  other  and  from  the  central  ones  by  narrow  grooves.  The  lateral 
marginal  pair  of  carinje  is  inconspicuous.  But  what  is  most  charac- 
teristic is  that  the  whole  dorsal  surface  of  the  telson,  except  the  bot- 
tom of  the  grooves,  is  roughened  by  minute  projecting  spines.  The 
telson  appears  at  first  sight  to  have  but  a  single  large  pair  of  marginal 
spines.  Closer  examination,  however,  reveals  two  small  teeth  on  each 
side  that  are  evidently  homologous  to  the  intermediate  and  lateral 
spines  of  such  a  form  as  O,  graphurtts,  for  instance.  The  submedian 
spines  have  a  large  number  of  minute  denticles  on  their  inner  margins. 

The  first  antennae  are  short,  the  second  joint  not  extending  beyond 
the  eyes.  The  second  antennae  are  nearly  as  long  as  the  first  pair, 
but  the  antennary  scale  is  small,  not  larger  than  half  the  short  cara- 
pace. The  basal  prolongation  of  the  uropod  is  broad  and  flat  and  the 
spines  are  curved  inward.  The  outer  one  has  no  tooth  on  its  inner 
margin.  The  distal  segment  of  the  exopodite  is  about  half  as  long 
as  the  proximal  one,  which  bears  nine  movable  spines. 

When  I  published  my  preliminary  description  of  this  species  1  had 
not  seen  Pfeft'er's  paper  (1889)  in  which  he  describes  a  very  similar  spe- 
cies from  Zanzibar,  G.  spinosissimm.  It  is  possible  that  the  two  formvS 
may  prove  finally  to  be  merely  varieties  of  a  single  species,  but  at  pres- 
ent they  appear  to  be  distinct  in  spite  of  the  fact  that  they  disagree  in 
very  few  particulars.  The  chief  differences  are  in  the  fifth  and  sixth 
abdominal  somites.  In  our  specimens  thereis  but  a  single  pair  of  carinae 
on  the  fifth  somite,  and  the  sixth  bears  six  prominences  with  smooth  and 
shining  surfaces,  the  spaces  between  being  somewhat  pubescent.  Each 
prominence  or  carina  is  tipped  with  a  spine.  The  outer  pair  are  the 
longer,  the  other  four  are  of  more  nearly  the  same  length,  the  inter- 
mediate pair  being  smaller  and  a  trifle  shorter  than  the  submedian  pair. 
The  other  form,  on  the  contrary,  has,  according  to  Pfeffer,  two  pairs 
of  carinae  on  the  fifth  abdominal  somite,  and  on  the  sixth  there  are 
four  rounded  knobs,  the  middle  pair  near  one  another  and  separated 
^om  the  lateral  by  a  deep  furrow,    The  last-mentioned  pair  is  also 
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separated  by  furrows  from  the  lateral  portions  of  the  somite,  which  are 
hardly  at  all  elevated.  Both  these  lateral  portions  and  the  knobs  are 
thickly  beset  with  strong  upright  independent  spinules.  In  the  absence 
of  any  intermediate  form,  O.  spinosus  may  be  regarded  as  a  distinct 
species. 

Size, — Length  of  the  body,  2  cm. 

Locality, — Two  female  specimens.  No.  4295,  U.S.N.M.,  were  collected 
by  Col.  N.  Pike  at  Mauritius. 

GONODACTYLUS  CHIRAGRA  (Fabricias). 
Mantiis  marina  barhadensiSf  Petiver,  Pterigraph,  Aroeric,  pi.  xx,  fij;.  10. 
SquWa  chiragra,  Fabricius,  Ent.  Syst.^  n,  p.  513,  1793.    Desmarest,  Consid. 

Crust.,  p.  251,  pi.  XLiii,  1825. 
Cancer  (MantU)  chiragra,  Herbst,  Natnrg.  Krabben,  ii.  p.  100,  1796. 
Gonodactylus  chiragra,  Latreillk,  Encycl.  M6th.,  x,  p.  473,  1825.— Miers,  Ann. 

and  Mag.  J>iat.  Hist.  ^5),  v,  p.  118,  1880.— Bbooks,  Voyage  of  the  Challenger, 

XVI,  ii,  p.  56. 
Gonoilactylus  smiikH,  PococK,  Ann.  and  Mag.  Nat.  Hist.  (6),  xii,  1893. 

The  collections  of  the  U.  S.  Fish  Commission  and  the  National  Museum 
contain  a  large  number  of  specimens  of  this  species  from  numerous 
localities  among  the  Florida  Keys,  in  the  Gulf  of  California  and  the 
Abrolbos  Islands.  One  specimen  (No.  9493,  U.S.N.M.)  was  collected 
by  the  Albatross  at  station  2323,  off  Havana,  Cuba,  at  a  depth  of  163 
fethoms,  and  I  have  added  to  the  collection  specimens  taken  in  a  foot  or 
two  of  water  on  the  sand  Hats  in  the  Bimini  Islands,  Bahamas.  They  are 
common  there,  hiding  among  the  alga^  and  under  shells  and  stones.  One 
specimen  was  found  in  a  red  sponge.  When  disturbed  they  move  from 
one  shelter  to  another  with  great  rapidity.  The  coloring  is  distinctly 
protective,  varying  from  a  mottled  green  and  white  to  a  nearly  pure 
green.  I  have  also  to  record  the  occurrence  of  this  species  in  burrows 
in  the  rock  at  Port  Henderson,  Jamaica. 

In  addition  to  these  there  is  a  single  small  specimen  collected  by  W. 
L.  Abbott  in  the  Indian  Ocean  (No.  18457,  U.S.N.M.)  and  a  number 
of  small  specimens  collected  by  Col.  N.  Pike  at  Mauritius  (No.  2202, 
U.  S.  N.  M.).  These  differ  from  the  O.  chiragra  of  our  coast  in  that  the 
carinte  of  the  sixth  and  terminal  abdominal  segments  are  narrow 
instead  of  being  broadly  rounded. 

O  D  O  N  T  O  D  A  C  T  Y  L  II  S,  new  genus. 

Odontodactylus  (siibgenuB),  Bigklow,  Johus  Hopkins  Vm\.  Circ,  106,  p.  lOO, 
June,  1893. 

Gonodactylus  (part),  Latreillk,  £ucycl.  Mdth.  Hist.  Nat.,  x,  p.  473,  1825.->Ber- 
TiiOLi>,  Abhaudl.  k.  Gesellsch.  Wiss.  Gottiugen,  iii,  p.  30,  1847.— de  Haan, 
Siebold's  Fauna  Japonica,  Crust.,  p.  225, 1849.— White,  Proc.  Zool.  8oc.,  1850. 
p.  96.— A.  Milne-Edwards,  Nouv.  Archiv.  Mus.  Hist.  Nat.,  iv,  p.  65  (foot- 
note), 1868.— MiKRs,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  115, 1880.— von  Mar- 
tens, Sitz.-Ber.  Gesel.  Natnrf.,  Berlin,  1881,  p.  93.— Pocock,  Ann.  and  Mag. 
Nat.  Hist.  (6),  xii,  1893. 

Diagnosis. — Stomatopoda  having  a  movable  joint  between  the  sixth 
^b^oD^inal  somite  and  the  telson^  the  hiiTd  body  moderately  convex; 
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thedactylus  of  the  raptorial  limb  dilated  at  the  base  and  provided  with 
lateral  teeth;  the  rostrum  more  or  less  triangalar  but  not  produced 
into  a  spine;  the  telsou  strongly  resembling  that  of  the  genus  Pseudo- 
squilla^  and  as  a  rule  with  not  more  than  two  intermediate  denticles. 

Remarks. — This  genus,  which  occupies  an  intermediate  position  be- 
tween Oonodactylus  and  Pseudosquilla^  was  described  by  me  in  a  pre- 
liminary paper  (1893)  as  a  subgenus  of  Oonodactylus^  but  it  is  sufficiently 
distinct  to  merit  the  rank  assigned  to  it  here. 

ANALYTICAL  KEY  TO  THE  SPECIES  OF  ODONTODACTYLU8. * 

*Dact3'lu8  of  raptoriul  limb  with  2  lateral  teeth. 

KoBtram  transverse  and  subtriaugular  ;  median  crest  of  telson  elevated. 

SCYLLARUS,  LllllMeUS. 

Rostrum  enlarged  at  the  base  and  ending  in  a  point  ;  median  crest  of  the  telson 
lamellate,  but  much  less  elevated  than  in  the  next. 

isLEEKERii,  A.  Milne-Edwards. 

Rostrum  quadrilateral;  median  crest  of  the  telson  lamellnteand  with  a  vertical 
height  nearly  equal  to  its  distance  from  the  lateral  margin. 

CULTUIFER,  White. 

l)actylus  but  little  ventricose  at  the  base;  rostrum  somewhat  transverse,  not 
acute ;  telson  as  broad  as  long  dorsally,  nearly  smooth,  with  an  acute  crest 

ending  in  a  spinule elegans,  Miers. 

•*Dactylu8  with  more  than  2  lateral  teeth. 

Dactylus  with  3  teeth ;  rostrum  pentagonal  with  a  short  median  point. 

TKACHURUS,  von  MartcDs. 

Dactylus  with  3  teeth;  rostrum  ovately  convex,  its  extremity  bent  downward ; 
eyes  very  large  and  globular carinifer,  Pocock. 

Dactylus  with  5  to  7  small  serrations  on  its  inner  margin ;  rostrum  sinuate  at  the 
sides,  tip  obtuse  and  strongly  incurved JAPONicrs,  Berthold. 

Dactyliib  with  6  small  lateral  teeth ;  rostrum  not  sinuate  but  transverse  and 
rounded  in  outline ;  eyes  very  large havanensis,  Bigelow. 

Dactylus  with  9  teeth ;  rostrum  with  evenly  convex  anterior  border  and  evenly 
rounded  angles;  eyes  large hansbnii,  Pocock. 

Dactylus  very  little  ventricose  at  base  and  with  about  8  teeth  on  its  inner  mar- 
gin ;  rostrum  transverse brevirostris,  Miers. 

ODOXTODACTYLUS  SCYLLARUS    (Linnaeus). 

Squilla  arenaria  pronOf  Seba,  Thesaurus,  iii,p.  5, 1758. 

Cancer  scyllaruSfLi^SJEVSj  Syst.  Nat.  (ed.  xir),  p.  1054,  1766. 

Squilla  8cyllaru8f  Fabricius,  Ent.  Syst.,  ii.,  p.  512,  1793.    Lamarck,  Hist.  Anim. 

sans  Vert.,  v,  1818,  p.  189. 
Cancer  (Mantis)  aajUaruH,  Herbst,  Nat.  Krabben,  etc.,  ii.  p. 99, 1796. 
Oonodactylus  scyllarus,  Latreillk,  Eucycl.  M6th.,  X,  p.  473,  1825.  etc.— MiBRS, 

Ann.  and  Mag.  "Nat.  Hist.  (5),  v,  p.  115,  1880. 


*  All  of  the^pecies  in  this  key,  except  havanentiiSf  have  been  described  previonsly 
ns  species  of  Oonodactylus, 
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There  is  a  female  specimen  in  the  National  Museum,  collected  by  A. 
B.  Steinberger,  at  Samoa  (No.  5147,  U.S.N.M.). 
Length  of  the  body,  14  cm. 

ODONTODACTYLUS   HAVANENSIS,    B  i  g  e  1  o  w. 
Plate  XX. 
Ganodaotiflus  havanenaiSf  Bigelow,  Johns  Hopkins  Univ.  Circ,  106,  p.  101,  June, 
1893. 

Diagnosis. — An  Odontodactylus,  having  large,  subspherical  eyes; 
large  antenual  scales;  the  dactylus  of  th«  raptorial  claw  strongly 
dilated  at  the  base  and  provided  with  six  small  marginal  teeth  besides 
the  terminal  one;  a  transverse  rostrum  without  angles;  a  nearly  square 
carapace  with  rounded  corners;  three  exposed  thorticic  segments  with 
rounded  margins;  six  spines  on  the  sixth  abdominal  segment;  a  dorsal 
crest  and  four  other  carinfe  on  the  telson,  six  margin  1  spines,  the  sub- 
median  pair  with  mobile  tips,  and  numerous  minute  submedian  denti- 
cles, two  intermediate,  and  one  lateral  one  on  each  side;  rather  large 
uropmis  with  two  simple  basal  spines,  the  outer  one  the  longer. 

Oeneral  description. — A  single  specimen  of  this  interesting  species 
was  found  in  a  bottle  with  a  young  0.  chiragra  both  having  been  col- 
lected by  the  Albatross  in  the  Gulf  of 
Mexico,  off  Havana.  The  body  is  short 
and  broad,  and  is  convex  on  the  dorsal 
side  (pi.  XX).  The  sides  of  the  carapace, 
thoracic  segments,  and  abdomen  form 
nearly  a  straight  line.  The  width  of  the 
carapace  at  the  anterior  end  equals  one- 
fifth  of  the  length  of  the  body,  while  the 
width  of  the  abdomen  at  the  fiftii  seg- 
ment equals  about  one-fourth  of  it.  The 
rostrum  is  twice  as  broad  as  it  is  long 
and  is  evenly  curved  in  front.  The  car- 
apace is  almost  perfectly  square.  It  is 
a  little  narrowed  in  front  and  the  pos- 
terior and  anterior  margins  are  slightly 
incurved.  Only  three  thoracic  segments 
are  exposed.  These  have  rounded  mar- 
gins and  like  the  carapace  and  the  first 
five  abdominal  segments  are  devoid  of 
carina;.    The  third,  fourth,  and  fifth   ab 


Fig.  I. 


RiaUT  L'ROPOD  OF  ODONTODACTYLUS 
HAVANENSIS. 


VeatriU  aide,  fiYc  times  aalurnl  i^ikf . 


dominal  segments  have  posterior  lateral 

spines.  The  sixth  segment  has  six  carinte  ending  in  spines  and  two 
additional  tubercles  on  ea<;h  side,  one  between  the  submedian  and 
intermediate  carinte  and  another  between  the  intermediate  and  lateral 
ones.  There  are  no  spines  at  the  articulations  of  the  uro])od.s  (tig.  1). 
The  telson  has  a  narrow  elevated  dorsal. median  crest  ending  in  a 
Proc.  N.  M.  U 32 
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spine.    The  distance  through  the  posterior  part  of  the  crest  to  the 
ventral  surface  of  the  telson   is  about  equal  to  one-fourth  of  the 
widtli  of  the  telson.    The  other  four  carinfe  are  less  elevated.    The 
marginal  spines  ar«3  prominent  and  the  movable  tips  of  the  subme 
dian  pair  are  much  longer  than  in  0.  scyllarus.    The  basal  prolonga- 
tion of  the  uropod  (fig.  1)  is  continued  into  two  simple  spines  of  which 
the  outer  one  is  the  longer  but  is  not  so  long 
as  the  exopodite.    The  distal  joint  of  the  lat- 
ter is  about  two-thirds  as  long  (measured  on 
the  veutral  side)  as  the  proximal  one,  which 
bears  eleven  movable  spines.    The  eyes  are 
very  large,  but  are  subspherical  and  not  at 
all  triangular.    The  width  of  the  cornea  equals 
0.09  of  the  length  of  the  body.     The  first 
antennae  are  short,  the  first  three  segments 
hardly  extending  beyond  the  eyes  and  almost 
equaling  the  flagella  in  length.    The  second 
antennae  reach  almost  as  far  forward  as  the 
first  pair.   The  antennary  scales  are  large,  very 
nearly  equaling  the  carapace  in  length  and 
half  as  wide.  The  raptorial  claw  is  rather  small. 
When  folded  it  only  reaches  backward  to  the 
^^^'  ^'  cervical  suture  of  the  carapace,  and  the  dac- 

""'Ty^'LurHAVATNS^^  tylus  is   only  three-fourths   as  long   as   the 

Endop,.d.te  fro.n  fir.t  abdon,inH.         mauus.    Tlie  Uttcr  is  dcvold  of  spines  or  pec- 
i.n.b.  N.„etn„e-„at«r„u..e.  tiuatlous  of  auy  fclud,  aud  is  provided  with 

a  simple  continuous  groove  for  the  reception  of  the  dactylus  when 
closed.  The  dactylus  is  strongly  dilated  at  the  base,  and  is  provided 
with  six  very  small  and  thin  teeth  on  its  inner  edge.  The  appendages 
to  the  pleopod  are  linear.  A  remarkable  peculiarity  of  the  specimen 
before  me  is  that  while  it  is  a  male  it  is  like  a  female  in  having  no 
clasping  organs  on  the  exopodites  of  the  first  abdominal  appendages, 
which  are  just  like  the  succeeding  ones  (fig.  2). 

It  is  probable  that  this  is  a  very  young  specimen,  and  some  of  its 
characters  may  be  due  to  its  youth,  but  a  young  G.  chiragra  of  the  same 
size  possesses  the  clasping  organs  and  exhibits  all  the  adult  features. 

Color. — The  alcoholic  specimen  has  a  dark  spot  on  the  carapace  and 
black  markings  on  the  uropods. 

Size. — Length  of  body,  2  cm. 

Locality. — The  unique  specimen  was  taken  by  the  Albatross  in  1885  at 

station  2323  at  a  depth  of  163  fathoms  off  Havana,  Cuba.    (No.  17997, 

U.S.N.M.) 

Genua  PSEUDOSQUILLA  (Gu^rin). 

Squilles  trapuesy  Mtlne-Ed wards,  Hist.  Nat.  Cr.  u,  p.  525,  1837. 

Squillw  (sect,  in) parallel(v,  de  Haax,  Siebold's  Fauna  Japonica,  Cr.,p.221, 1849. 

Pseudosquillaj  Gu£rin  (ined.),  Dana,  U.  S.  Expl.  Exp.,  xiii,  Cr.,  i,  p.  615, 1852.— 

MiEKS,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  108, 1880.— Brooks,  Voyage  of 

the  CJiallenger,  xvi,  ii,  p.  53, 1886. 
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OOONTOOACTYLUS  HAVANENSIS. 
About  8ix  times  natural  size. 
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IHagnoaifi, — Stoinatopodji,witli  the  sixth  abdomiDal  segment  not  fused 
with  the  telson;  the  liind  body  smooth,  very  convex,  and  ntirrow;  the 
dactyhis  of  the  raptorial  claw  not  dilated  at  the  base  and  possessing 
not  more  than  three  lateral  teeth,  or  in  some  cases  none;  the  subme- 
dian  spines  of  the  tels<»n  long  and  having  movable  tips 5  not  more  than 
four  intermediate  denticles,  usually  one. 

BemarJcs. — This  genus  is,  as  a  whole,  compact  and  well  defined,  but 
the  three  species  that  I  have  placed  under  B  in  the  key  are  of  doubtful 
affinities.  P.  monodaciyla,  Milne- Edwards,  may  prove  to  be  an  imma- 
ture form;  P.  sti/lifera,  Milne-Edwards,  approaclies  Gonodactylus  very 
closely;  and  Gonodactyhis  ensiger^  Owen,  seems  to  be  closely  related  to 
the  last. 

ANALYTICAL   KEY   TO   THE   SPECIES   OF   PSEUI>OSQUILLA. 

A.  Pseudoequillaf  proper.     Hiud  body  uarrow  and  thick;  raptorial  claw  armed  with 

a  few  inariL^iiial  spines. 

a.  Basal  prolongation  of  the  aropod  ending  iu  2  spines;   da^tylua  with  3  teeth. 

*  Telson  with  crest  and  4  other  carina* ?  empusa,  De  Haan. 

*  *  Telson  with.a  crest  and  6  other  cariuje. 

Eyes  small  and  cylindrical ciliata,  Miers. 

Eyes  flattened,  clnb-shaped,  2  eye-spots  on  carapace ornata,  Miers. 

*  *  *  Telson  with  crest  and  8  other  carina*. 

Eyes  flattened,  club-shaped ;  rostrum  with  small  median  spine. 

oculata,  BrulM. 
Eyes  very  large  and  triangular;  rostrum  without  a  spine. 

megalophthalma,  Bigelow. 

b.  Basal  prolongation  of  the  uropod  ending  in  one  long  terminal  spine  having 

2  other  spines  on  its  inner  margin.     Telson  with  crest  and  10  other 
cfirinai. 

*  Dactylus  with  3  teeth. 

Kostrum  with  a  long  median  and  2  short  lateral  spines. 

LESsoxii,  Gu^rin. 
Kostrum  with  prominent  median  spine  but  no  lateral  ones. 

CKKISII,   Koux. 

*  *  Dactylus  with  4  teeth;  telson  wider  than  long pilabnsis,  de  Man. 

B.  Doubtful  position .   Dactylus  with  a  single  terminal  spine. 

Telson  smooth  except  for  crc»Mt;  many  very  minute  submediau  denticles;  rontrnm 

almost  subtriangular,  acute monodactyla,  Milne-Edwards. 

Telson  with  crest  and  2  other  carinte;  rostrum  longer  than  wide,  narrowed 

at  the  end stylifeha,  Milne-Edwards, 

Kostrum  trispiuose^  median  spine  obsolete. 

( ?  Gonodactylus)  ensiger,  Oweu, 

PSEUDOSQUILLA  CILIATA,  Miers. 

t  Squill  a  ciliatn,  FABRicirs.  Ent.  fiyst.,  11,  p.  512,  1793. 

Squilla  slylifera,  Lamarck,  Hist.  Anim.  sans  Vert.,  v,  p.  189,  1818.— Latreille, 

Encycl.  Meth.,  x,  p.  472,  1825. 
PsendoHquilla  atyli/ei-af  Dana,  II.  S.  Expl.  fixp.,  xiii,  Cr.,  i,  p.  622,  1852.— f  von 

Martens,  Archiv.  f.  Naturg.,  xxxviii,  p.  146,  1872. 
PseudoHquilla  ciliata,  MiEiis,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  108,   1880,—. 

Brooks,  Voyage  of  the  Challenger ,  xvi,  ii,  p.  53. 
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This  species  is  represented  iu  the  National  Museum  by  a  large  num- 
ber of  specimens  from  the  Florida  Keys;  one  from  Bermuda  (Dr.  F.  V. 
Bamlin)  (No.  5136,  U.S.N.M.),  and  another  from  Honolulu  (!)  (No. 
6584,  U.S.N.M.).  I  found  it  also  in  abundance  at  Bimini,  in  the  Baha- 
mas, associated  with  Qonodactylus  chiragra  and  resembling  that  species 
very  closely  in  habits  and  coloring. 

PSEUDOSQUILLA  ORNATA,  Miere. 

f  Peeudosquilla  oculatUy  Hkller,  Reise  der  No  vara,  Crast.,  p.  124, 1865,  not  BrullA. 
*     Pseudoaquilla  ornatay  Miers,  Anu.  and  Mag.  Nat.  Hist.  (5),  v,  p.  Ill,  1880. 

The  National  Museum  contains  one  specimen  of  this  species,  pur- 
chased from  n.  A  Ward  (No.  15629,  U.S.N.M.). 
Locality. — Mauritius. 
Length  of  body,  7.5  cm. 

PSEUDOSQUILLA  OCULATA  (Brnll6). 

Squilla  oculaiaj  Brull£,  in  Webb  and  Barthklot,  lies  OanarieB,  Zool.  Crust., 

p.  18,  1836-^44. 
PseudoHquilla  oculata,  MiERS,  Ann.  and  Mag.  Nat.  Hist.  (5),  V,  p.  110,  1880. 

There  is  a  small  specimen  in  the  National  Museum  that  seems  to 
belong  to  this  speciies.  It  was  collected  by  Col.  N.  Pike,  U.  S.  Consul 
at  Mauritius  (No.  5137,  U.S.N.M.). 

The  localities  for  this  species  given  by  Miers  are  the  Canaries  and 
Madeira. 

PSEUDOSQUILLA  MEGALOPHTHALMA,  Bigelow. 

Pseudoaquilla  megalophthalma,  Bigelow,  Johns  Hopkins  Univ.  Circ,  106,  j).  101, 
June,  1893. 

Diagnonin. — A  Ffteudosquilla  with  very  large  triangular  eyes,  the  cor- 
neal axis  being  transverse ;  a  very  long,  slender  dactylus  on  the  raptorial 
claw,  with  three  teeth;  a  nearly  heart-sliapecl  rostrum  without  spines; 
narrow,  rounded  lateral  processes  on  the  first  exposed  thoracic  seg- 
ment, the  lateral  margins  of  the  next  two  segments  truncated;  poste- 
rior lateral  spines  on  the»abdominal  segments  from  the  second  to  the 
liftb,  and  the  usual,  six. spines  on  the  sixth  segment,  with  a  smaller  addi- 
tional one  on  the  inner  side  of  each  intermediate  spine;  a  crest  and 
eight  other  cariilse  on  the  telson,  six  marginal  spines,  the  snbmedian 
pair  being  the  longest  and  mobile;  two  simple  spines  on  the  basal  pro- 
longation of  the  uropod,  and  ten  movable  spines  on  the  exopodite. 

General  description. — In  the  collection  of  the  U.  S.  National  Museum 
we  have  three  ^^ecimevL»,o(  Fseiidosquilla  from  Mauritius,  representing 
as  many  species.  One  of  these*may  be  identified  as  P.  omata^  Miers, 
another  as  P.  ocidataj  Brulle,  and  the  third  (No.  18003,  U.8.N.M.)  is 
a  new  species  related  to  the  other  two,  perhaps  more  closely  to  ooulata 
than  to  the  other.  It  is  easily  distinguished  from  both  by  its  large 
triangular  eyes.    The  conical  axis  is  at  righl  angles  to  the  i>edaucular 
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one,  which  is  eight-elevenths  as  long  as  the  former  and  equals  six  one- 
hundredths  of  the  total  length  of  the  body.  The  carapace  is  twenty- 
two  one-hundredths  of  the  total  length  and  about  two-thirds  as  wide 
as  it  is  long.  The  abdomen  is  a  little  wider  and  the  telson  a  little  nar- 
rower. Its  width,  is  about  equal  to  its  length,  leaving  out  the  mobile 
spines,  and  this  is  about  fourteen  one-hundredths  of  the  total  length. 

The  rostrum  is  of  a  broad  heart  shape,  truncated  at  the  base.  It  is 
therefore  intermediate  in  shape  between  the  rostrum  of  P.  ornata  and 
P.  oculata.  The  length  equals  five-sevenths  of  the  width.  It  covers 
the  ophthalmic  segment  completely.  The  carapace  is  relatively  longer 
than  in  P.  ornata^  and  is  perfectly  smooth  and  without  angles.  The 
lateral  margins  of  the  exposed  thoracic  segments  are  rounded  and  with- 
out spines — of  the  first  they  are  narrow  and  of  the  next  two  broad 
and  truncated.  There  is  a  pair  of  slight  projections  on  the  ventral 
side  of  the  first  segment  corresponding  to  the  ventral  spines  in  Squilla, 
and  there  is  a  similarly  placed  pair  of  larger  somewhat  conical  pro- 
jections on  the  next  segment.  The  abdominal  segments  from  the  first 
to  the  fifth  have  each  a  stout  spine  pointing  downward  and  backward 
on  the  ventral  median  line.  All  but  the  first  of  these  segments  have 
the  posterior  lateral  angle,  produced  into  short  spines.  The  sixth  seg- 
ment has  six.  broad  dorsal  carinsB  ending  in  stout  spines,  and  there  is 
a  small  additional  spine  on  the  inner  side  of  ea'».h  of  the  regular  inter- 
mediate ones.  There  is  no  spine  in  front  of  the  articulation  of  the 
uropod.  The.  telson  is  most  nearly  like  that  of  P.  oculata.  It  has  the 
same  number  of  carinse,  eight  besides  the  crest,  and  the  basal  carinse 
of  the  submedian  and  intermediate  spines,  but  while  in  P.  oculata  the 
carina)  of  the  pair  next  the  lateral  marginal  pair  are  parallel  to  the  axis 
of  the  body,  and  point  toward  the  intermediate  spines,  in  this  species 
they  are  oblique  and  continue  out  to  the  tips  of  the  lateral  spines.  The 
submedian  carime  are  serrated.  The  ventral  surface  of  the  telson  is 
perfectly  smooth.  There  are  no  submedian  denticles,  two  intermediate, 
and  one  lateral  one.  The  outer  one  of  the  two  spines  of  the  basal  pro- 
longation of  the  urox)od  is  the  longest,  and  is  very  nearly  as  long  as  the 
exopodite,  the  distal  segment  of  which  is  larger  than  in  P.  ornata.  The 
antennae  are  much  longer  than  in  the  other  two  species.  The  first 
three  segments  of  the  first  pair  are  three-fourths  as  long  as  the  cara- 
pace, and  the  flagellar  are«also  of  about  this  length.  The  antennary 
segment  bears  a  truncated  collar-like  process  on  each  side.  The 
second  antennsB  are  about  three-fourths  as  long  as  the  first. 

The  antennary  scale  is  three-fifths  as  long  as  the  carapace.  The 
raptorial  claws  are  very  long  and  slender.  When  folded  the  limb 
reaches  Irom  the  eyes  to  the  most  posterior  part  of  the  carapace.  The 
pectinatious  are  confined  to  the  proximal  half  of  the  penultimate  joint. 
The  appendages  to  the  walking  legs  are  linear. 

Size. — Length  of  the  body,  6.8  cm. 
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Locality, — The  single  specimen,  a  male,  was  purchased  from  H.  A. 
Ward,  and  it  was  collected  at  Mauritius. 

PSEUDOSQUILLA  LESSONII  (G  u  <<;  r  i  n). 

Squilla  cerisii,  Gu6rin,  Voy.  Coquille,  Cruet.,  p.  40,  1830  (S,  Jeasonii  on  plate). 

Squilla  spinifrona,  OwEN,  Proc.  Zool.  Soc,  p.  6, 1832. 

Squilla  lessonii,,  Milne-Edwakds,  Hist.  Nat.  Crust.,  ii,  p.  527. — White,  List 

Crust.  Brit.  Mus.,  p.  84,  1847. 
Squilla  monoceroSy  Milne-Edwards,  Hist.  Nat.  Crust,  ii,  p.  526, 1837. — Gay,  Hist. 

Chile  Zool.,  in,  Cr.,  p.  224,  1849. 
Pseudosquilla  leasoniif  Dana,  Crust.  U.S.  Expl.  Exped.,xiii,  i,  p.  622, 1852. — MiERS, 

Ann.  and  Maj?.  Nat.  Hist.  (5),  v,  p.  113,  1880. 
Pseudosquilla  mai-morata,  LocKiNGTON,  Proc.  Cal.  Acad.  Sci.,  p.  33,  1877. 

A  female  individual  is  in  the  National  Museum,  collected  by  D.  S. 
Jordan  at  Wilmington,  Cal.  (No  3081,  U.S.N.M.),  and  several  smaller 
specimens  were  taken  by  the  Albatross  with  the  Tanner  combination 
towing  net  at  the  surface  at  Surface  station  29  in  S.  Lat.  OOo  46-'  00", 
and  W.  Long.  89°  42'  00"  (No.  18481,  U.S.N.M.). 

Length  of  largest  specimen,  13  cm. 

PSEUDOSQUILLA  STYLIFERA  (Milne-Edwards).  ^ 

Figure  3  (p.  505). 
Gonodaciylus  atyliferuSf  Mii.ne-Edwards,  Hist.  Nat.  Crust.,  ii,  p.  530, 1837.— Gay, 

Hist.  Chile,  p.  225,  1849. 
Pseudoaquilla  fttylifera,  MiKUS,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  112,  1880. 

A  specimen  undoubtedly  belonging  to  this  species  is  in  the  possession 
of  the  Johns  Hopkins  University,  having  been  sent  by  F.  W.  Simouds. 
It  was  caught  by  a  fisherman  in  a  gill  net  off  Dead  Man's  Island,  8au 
Pedro,  Cal.  This  specimen  corresponds  exactly  to  Miers's  description, 
except  that  the  telson  can  hardly  be  said  to  have  ^*8  large  mar- 
ginal teeth.''  It  has  the  usnal  six  marginal  spines,  the  submedian  pair 
having  small  movable  tips,  and  a  broad  rounded  denticle  between  the 
submedian  and  intermediate  spine  on  each  side.  (See  fig.  3,  p.  605.) 
An  additional  minute  movable  spine  should  appear  on  the  raptorial 
manus  of  this  figure,  and  also  a  minute  denticle  on  the  outer  edge  of 
the  basal  prolongation  of  the  uropod. 

The  color  of  the  living  animal,  according  to  Mr.  Simonds's  memoran- 
dum, was  violet. 

The  length  of  the  body  is  14.5  cm. 

Genus  L  Y S I OSQ UXL L A,  Dana. 

Corani8,  Latreillk,  Encycl.  M^th.  Hist.  Nat.,  x.,  p.  474, 1825;  Crast.  in  Cavier's 

R6gne  Anim.,  iv.,  p.  109,  1829.— Milne-Edwakds,  Hist.  Nat.  Crast.,  ii,p. 

530,  1837.— Gerstaecker,  Arthropoda,  in  Bronn's  Klass.  und  Ord.  des  Thier- 

reichs,  v,  ii,  p.  743,  1889. 
Squilla  ($),  Milne-Edwards,  Hist.  Nat.  Crnst.,  ii,  p.  518,  1837. 
Squilla  (sect.  1,  Maculata')^  de  Haan,  Fauna.  Japon.  Crust.,  p.  220, 1849. 
Lysiosquilla,  Dana,  Crust.  U.  S.  Expl.  Exped.,  xiii,  p.  615, 1852.— Miers,  Ann.  and 

Mag.  Nat.  Hist.  (5),  v,  p.  5,  1881.— Brooks,  Voyage  of  the  Challenger,  xvi,  ii, 

p.  44, 1886. 
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IHdgnosis, — Stomatopoda  having  the  sixth  abdominal  segments  sepa- 
rated from  the  telson  by  a  movable  joint;  the  hind  body  depressed, 
loosely  articalated,  and  wide;  the  dactylus  of  the  raptorial  claw  with- 
out a  basal  enlargement,  bat  with  not  less  than  five  marginal  teeth;  no 
more  than  four  denticles,  and  often  only  one,  between  the  intermediate 
and  submedian  marginal  spines  of  the  telson,  which  is  usually  wider 
than  long;  and  the  outer  spines  of  the  basal  prolongation  of  the  uropod 
usually  longer  than  the  inner  one. 

RemarJcs, — Although  the  name  Coronis  antedates  Lyaiosquilla^  the 
latter  is  the  proper  name  for  this  genus,  because  the  former  was  used 
first  by  HUbner  in  1816  for  a  genus  of  Lepidoptera.  The  species  of 
Lysiosquilla  may  be  separated  into  two  subgroups;  one,  corresponding 
to  Latreille's  genus  Coronis^  includes  those  in  division  A  and  B  a  of  the 
following  key.  They  all  have  small  eyes  and  broad  appendages  to  the 
walking  legs.  The  three  species  in  B  a,  however,  have  characters  which 
place  them  in  an  intermediate  position  between  A  and  B  h^  the  latter 
division  corresponding  to  Dana's  genus  Lysiosquilla  proper,  which  is 
characterized  by  the  possession  of  large  triangular  eyes  and  linear 
appendages  to  the  walking  legs.  Brooks  has  pointed  out  the  relation- 
ship between  Coronis  and  the  lower  forms  of  Squilla. 

ANALYTICAL   KEY  TO  THE   SPECIES   OF   LYSIOSQUILLA. 

A.  Telson  with  a  transverse  row  of  dorsal  spines  in  addition  to  the  marginal  ones, 

eye.s  as  a  rule  cylindrical, 
a.     Dactylns  of  the  raptorial  limb  with  6  or  7  teeth. 

•  Five  dorsal  spines  on  the  telson. 

Telson  with  about  12  minute  submedian  denticles;  rostrnm  quadrate 
with  lateral  angles  right  angles;  dactylns  with  6  teeth. 

ACANTHOCARPi'8  (Gray)  Miers. 
The  same,  but  dactylus  with  7  teeth. 

ACANTHOCARPUS  var.  8KPTEMSPINOSA,  Miers. 
Telson  with  12  minute  submedian  denticles;  lateral  angles  of  rostrum 
rounded;  dactylus  with  6  teeth;  transverse  markings  without  eye- 
spots SARACINOKUM,  F.  Miillor. 

Telson  with  6  to  8  submedian  denticles ;  not  minute,  transverse  markings, 
with  eye-spots  on  carapace  and  telson ;  dactylus  with  6  teeth. 

BiMiNiENSis,  Bigelow. 

•  *  Seven  dorsal  spines  on  the  telson. 

Dactylus  with  6  teeth brazieri,  Miers. 

Dactylus  with  7  teeth latifrons,  de  Haan. 

h.    Dactylus  with  10  or  12  teeth. 

Telson  with  3  dorsal  spines spinosa,  Wood-Mason. 

Telson  with  8  scarcely  discernible  dorsal  spines eusebia,  Risso. 

ISoTK.—SquiUa  indefensa,  Kirk  (1879),  and  Squilla  tridentataj  Thomson  (1882)^ 
are  probably  Lysiosquillae  belonging  in  this  section  (Cf.  Miers,  1880,  p.  125), 
while  Squilla  lofviSj  Hntton  (1879),  appears  to  belong  in  this  section  or  the  next.] 

B.  Telson  without  dorsal  spines. 

a.  Eyes  small. 

•  Dactylus  with  10  teeth.     Eyes  small,  with  cornea  oblique  and  somewhat 

flattened;  telson  with  6  marginal  spines,  the  submedian  mobile,  and 
on  each  side  7  to  9  minute  submedian  denticles,  4  intermediate  and  1 
lateral armata,  Smith. 
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*  *  Dactylus  with  12  teetli.    Eyes  nearly  globalar;  telson  nearly  square, 

without  ( f  )  teeth  or  spines scolopendra,  Latreille. 

*  *  *  Dactylus  with  15  to  IG  teeth.     Kycs  cylindrical ;  telson  nearly  square, 

with  a  pair  of  mobile  submedian  spines  and  lOsubmedian  denticles. 

EXCAVATRix,  Brooks. 
h.  Eyes  large  and  sub  triangular. 

*  Dactylus  with  5  to  7  teeth.     Telson  smooth,  with  a  slight  median  elevation 

and  6  marginal  spines,  only  the  lateral  pair  acute. 

GLABRiuscuLA  (Lamarck)  Meyers. 

*  *  Dactylns  with  9  to  10  strong  teeth. 

Hind  body  smooth  and  telson  like  the  preceding. 

MACULATA  FabricloB. 

Hind  body  with  longitudinal  wrinkles;  sixth  abdominal  somite  gro- 
tesquely sculptured ;  telson  smooth MiERSir,  De  Vis. 

Telson  roughened  with  tine  graiiulatious  on  each  side  of  the  flattened 
shield-like  crest;  6  strong  and  acute  marginal  spines;  submedian 
denticles  fused * scabricauda,  Lamarck. 

*  *  *  Dactylus  with  11  teeth.     Telson  like  the  preceding,  but  more  spinous. 

dksaussurei,  Stimpaon. 

*  *  *  *  Dactylus  with  20  teeth.     Telson  nearly  as  in  maculata,  eyes  (f ). 

polydactvla,  von  Martens. 

LYSIOSQIULLA  BIMINIENSI8,  Bigelow. 
Lysioaquilla  biminienshj  HiciELow,  Johns  Hopkins  Univ.  Circ,  106,  p.  102, 1893. 

Diagnosis, — A  Lysiosquilla  having  cylindrical  eyes;  G  teeth  on  the 
dactylus  of  the  raptorial  claw,  the  terminal  one  the  strongest;  broadly 
ovate  appendages  on  the  first  2  pairs  of  pleopods  and  strap-shaped 
ones  on  the  third  pair;  a  nearly  quadrate  rostrum  with  a  median  spine; 
a  smooth  carapace  without  angles;  the  angles  of  the  segments  of  the 
hind  body  rounded,  except  the  poster!  >••  lateral  angles  of  the  sixth 
abdominal  segment,  which  are  produced  into  spines;  .a  long  spine  curv- 
ing backward  on  the  anterior  edge  of  the  articulation  of  the  uropod;  a 
transverse  row  of  5  dorsal  spines  on  the  telson,  and  G  marginal  spines, 
the  submedian  pair  being  mobile;  on  each  side  3  to  4  submedian 
denticles,  not  minute,  4  intermediate  and  1  lateral  one. 

General  description. — This  species  from  the  Bahamas  may  prove  to 
be  identical  with  the  Australian  L,  acanthocarpus^  but  Miers  does  not 
mention  the  very  striking  coloring  of  our  species,  and  the  raptorial 
claw  and  the  telson  seem  to  diflPer. 

The  body  (fig.  4)  is  rather  flat,  generally  smooth,  and  somewhat 
loosely  put  together.  The  carapace  and  the  exposed  thoracic  regioa 
each  occupy  a  little  less  than  one-fifth  the  total  length  of  the  body. 
The  width  of  the  carapace  is  about  seventy- five-ninetieths  of  itsi 
length  on  the  median  line,  while  this  is  equaleil  by  the  greatest  width 
of  the  abdomen.  The  length  of  the  telson  is  three-sevenths  its  width 
and  one-third  the  length  of  the  carapace.  The  eyes  are  small  and 
cylindricral  and  their  bases  are  covered  by  the  rostrum.  The  latter  is 
nearly  square  and  has  a  sharp  median  spine  that  reaches  forward  to 
the  proximal  edge  of  the  corneal  parts  of  the  eyes.    The  carapace  has 
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rounded  anterior  and  posterior  lateral  lobes.  The  cervical  suture  is 
faintly  marked  on  the  outer  side  of  each  of  the  two  longitudinal  sutures. 
The  exposed  thoracic  and  first  five  abdominal  segments  are  devoid 
of  carinas  or  spines.  The  sixth  abdominal  has  a  short  spine  at  each 
of  its  posterior  lateral  angles  and  a  larger  spine  curved  ba<;kward  in 
front  of  the  articulation  of  each  uropod  (fig.  5).  The  telson  is  per- 
fectly smooth  except  for  a  transverse  row  of  five  spiues  on  the  dorsal 
side  near  the  iwsterior  margin  (figs.  4  and  G).    The  mobile  submedian 


>/ 


Fig.  3. 

PSErUOftQUILLA  HTYIJPEBA. 
Omwii  by  W.  F.  Simuniia.     About  half  iMtur»l  wx*. 


Fig.  4. 

LYSIOSQUILLA    R1MINIENSIS. 
About  twice  naturnl  sixe. 


pair  of  marginal  spines  are  placed  a  little  toward  the  ventral  side  and 
are  curved  upward  (figs.  5  and  6).  They  are  not  much  longer  than 
the  adjoining  denticles.  Judging  from  Miers's  figure,  the  marginal 
spines  in  our  species  as  well  as  the  submedian  denticles  are  consider- 
ably larger  than  in  L.  acanthocarpus^  and  there  appears  to  be  no  median 
sinus  in  the  latter  species,  while  there  is  a  small  one  in  the  former. 
The  basal  segment  of  the  uropod  (fig.  5)  bears  two  stout  spines,  of 
which  the  inner  is  much  the  longer.    The  endopodite  is  cleaver-shaped. 

Digitized  by  VjOO^  iC 


506 


MP6RT  ON  THE  ORDER  JStOMATOPODA—BIGELOTT.        rouxvii. 


The  distal  segment  of  the  exopodite  exceeds  in  length  the  proximal 
segment,  wliich  bears  six  movable  spines.  The  antennre  of  the  first 
pair  are  about  equal  to  the  carapace  in  length.    The  three  basal  seg- 


Fig.  5. 

TELSOX  AND  UROPODS  OK  LY8I08(JUILLA  BIMINIENSIS. 
Se«ii  from  lt«-luw.     Kive  timei  natural  aiie.     m  —Movable  *pine. 
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ments  do  not  reach  much  beyond  the  eyes.  The  antennary  somite  is 
armed  with  a  pair  of  sharp  lateral  spines.  The  second  antenuie  are 
about  as  long  as  the  first.  The  antennary  scale  is  very  small,  about 
one-third   as  long  as  the  carapace.      The  raptorial  limbs  are  well 

developed,  but  are  not  very  long  (fig.  7). 
The  carpus  has  a  simple  ridge  on  its  an- 
terior side  ending  distally  in  a  spine. 
The  inanus  is  stout  and  bears  four  movable 
spines.  The  dactylus  is  slender  and  grace- 
ful. The  terminal  spine  is  much  larger 
than  the  other  five  but  the  one  next  to  it  is 
not  very  small,  as  it  is  in  L.  acanthocarpus. 
The  appendages  to  the  first  two  pairs  of 
walking  legs  are  almost  circular  in  outline, 
while  they  are  strap-shaped  on  the  next 
pair. 

Color. — The  coloration  of  this  species  is 
peculiar  and  characteristic.  The  ground 
color  is  an  opaque  white  and  this  is 
marked  by  transverse  bands,  one  on  the 
rostrum,  two  or  three  on  the  carapace,  and  one  on  each  of  the  segment** 
posterior  to  it  ( fig.  4).  On  one  of  my  two  specimens,  a  male,  these  bauds 
w^ere  fawn-colored,  on  the  other  one,  a  female,  they  were  pink,  and  in 
addition  to  this  fawn  color  or  pink,  as  the  case  might  be,  the  band  was 
marked  by  a  fine  dark  reddish  brown  stippling.    In  both  specimens 


Fig.  6. 

SIDE    VIEW     OF    TELSON     OP     LY810- 
8QUILLA  BIMINIENSIS. 

About  4^  times  natural  size. 

d. — DofmI  median  apine. 

m.— Submedinn  mobile  tipme. 

/.  —  Lateral  epme. 

(ioM— Sixth  ahdoniinal  nomite. 

a. — Anna. 

II.  — Uropod. 
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the  posterior  lateral  lobes  of  the  carapace  are  bordered  by  a  narrow 
band  of  deep  black,  separated  from  the  rest  of  the  carapace  by  a  similar 
band  of  bright  lemon  yellow,  form- 
ing conspicuous^eye-spota.    There 
are  also  two  pairs  of  yellow  and 
black  stripes  on  the  last  thoracic 
and  on  the  fifth  abdominal  segments 
bordering  the  posterior  margin  for 
some    distance   inward   from   the      ^ 
angle,  and  the  telson  has  a  pair 
of  black  eye-spots  edged  in  front 
with  yellow,  one  on  each  side  of  the 
median  line,  lust  in  front  of  the 
dorsal  spines.   All  except  the  black 

-    .  ,  ^   .  1        1.      1  LEFT  RAPTORIAL  CLAW  OF  FEMALE  LTSIOSQUILLA 

markings  wash  out  m  alcohol.  bimini&nsis. 

&>e.— Length     of     body,    4.8     cm.     •  About  4 X,  time.  natur.l.i«.. 

Locality, — I'wo    specimens,  a  c.  r,rp.«.     «..  >unu^    j.  n«rt,iu.. 

male  and  a  female,  were   found 

by  me  in  a  burrow  in  the  sand  at  !N"ixies'  Harbor,  Bimini  Islands,  Baha- 
mas (^o.  17999,  U.8.N.M.). 

LYSIOSQUILLA  ARMATA,  Smith. 
LyHoHquilla  armata,  Smith,  Proc.  I ■.  S.  Nat.  Mus.,  in,  1881,  p.  413. 

The  collection  contains  a  female  and  a  mutilated  male  from  the 
stomach  of  a  flounder.  They  were  dredged  by  the  U.  S.  Fish  Comniis 
sion  steamer  Fish  Hawk,  at  stations  1247  and  1251,  southwest  of  Gay 
Head,  Martha's  Vineyard,  at  a  depth  of  27  a!id  17  fathoms,  bottom  sand 
(No.  12787,  U.S.N.M.).  Although  these  specimens  were  identified  by 
Prof.  Smith  himself,  as  shown  by  the  label,  they  differ  somewhat  from 
his  description.  The  eyes  in  both  specimens  are  not  large  and  are  only 
a  little  more  than  half  as  broad  as  the  rostrum.  The  posterior  part  of 
the  body  of  the  male  is  destroyed,  but  in  the  female  the  posterior  mar- 
gins of  the  fourth,  fifth,  and  six  abdominal  segments  and  the  lateral 
margins  of  the  telson  in  front  of  the  lateral  spines  are  smooth,  entirely 
devoid  of  the  slender  spines  or  spinules  described  by  Smith.  It  may 
be  that  the  possession  of  these  spinules  is  a  sexual  character  of  the 
male.  The  telson  of  the  female  has  six  well-developed  marginal  spines, 
the  submedian  pair  being  very  slender  and  mobile.  There  are  seven  to 
nine  very  small  submedian  denticles  on  each  side,  four  intermediate 
ones,  two  of  them  being  very  large,  flattened,  and  rounded  in  outline? 
and  two  others  alternating  with  them,  being  very  small  and  acute,  and 
there  is  one  small  lateral  denticle  on  each  side.  The  rostrum  is  tipped 
with  a  small  spine. 

Size. — Length  of  body,  5.8  cm.     Width  of  rostrum,  3  mm.    Length 
of  corneal  axis  of  eye,  2  mm. ;  peduncular  axis,  2.5  mm. 
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LYSI08QUILLA  GLABRIUSCULA,  Miors. 

t  Squilla  glabriusculaf  Lamarck,  Hiet.  Anixn.  sans  Vert.,  v..  p.  188,  1818. — 
Latreille,  Encycl.  M^th.  Hist.  Nat.,  X,  p.  470, 1825. ~Milne-Ed wards, 
Hist.  Nat.  Crust.,  ii,  p.  519, 1837. 

Squilla  vittaiaf  Milxk-Ed wards,  Hist.  Nat.  Crnst.,  ii,  p.  519, 1837.— White,  List 
Crust.  Brit.  Mus.,  p.  83, 1847.— Gibbes,  Proc.  Amer.  Assoc,  p.  199,  1850. 

Lysiosquilla  glabriusculaf  MiERS,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  7, 1880. 

There  are  two  8i)ecimen8  of  this  species  ia  the  National  Maseum,  col- 
lected by  Dr.  Whitehurst  at  Garden  Key,  Tortugas,  Fla.  (No.  2052,  U. 
S.N.M.).  They  are  a  male  and  a  female;  the  latter  is  the  larger  and 
is  21.3  cm.  long.  The  diictyli  of  the  raptorial  claws  of  the  male  have 
six  very  long  teeth.  The  female,  on  the  contrary,  has  but  three  very 
short  lateral  teeth  in  addition  to  the  long  terminal  one. 

LYSIOSQUILLA  MACULATA  (F  a  b  r  i  c  i  u  s). 

Squilla  arenaria,  Rumph,  Amboin.  Rarit.,  p.  6, 1705. 
Squilla  maculata,  Fabricius,  Ent.  Syst.,  ii,  p.  511,  1793. 
Cancer  (Mantis)  arenarius,  Herbst,  Nat.  Krabben  u.  Krebse,  ii,  p.  96^  1796. 
Lysiosquilla  maculata,  MiERS,  Proc.  Zool.  Soc,  p.  138, 1877;  Ann.  and  Mag.  Nat. 
Hist.  (5),  V,  p.  5, 1880.— Brooks,  Voy.  of  the  Challenger,  xvi,  ii,  p.  45, 1886. 

This  si)ecies  is  represented  by  three  specimens  in  the  National  Museum, 
a  male  collected  by  Dr.  William  H.  Jones,  U.  S.  Navy,  of  the  TJ.  S.  S. 
Wachmettj  at  Tawhae,  Marquesas,  in  1884  (No.  6593,  TJ.S.N.M.),  and 
a  female  collected  by  A.  B.  Steinberger  at  Samoa  (No.  5148,  U.S.N. 
M.).  The  latter  is  30  cm.  in  length  and  exhibits  the  same  peculiarity  of 
the  raptorial  claws  that  Miers  describes.  The  dactylus  has  a  stout  ter- 
minal tooth  and  seven  or  eight  very  small  lateral  teeth.  The  third 
specimen  (No.  3392,  U.S.N.M.),  also  collected  by  Steinberger,  is  the 
raptorial  claw  of  a  male  irom  Samoa  and  exhibits  ten  well-developed 
teeth  (including  the  terminal  one)  on  the  dactylus.  This  is  evidently  a 
true  case  of  sexual  dimorphism. 

LYSIOSQUILLA  SCABRICAITDA  (Lamarck). 

Squilla  scabricauda,  Lamarck,  Hist.  Anim.  sans  Vert.,  v,  p.  188, 1818. — ^Latreillic, 

Encycl.  M6th.  Hist.  Nat.,  x,  p.  470,  1825. 
Squilla  hoeveni,  Herklots,  Addit.  Faun,  earcin.  Afric.  Occident.,  p.  17,1851. 
Lysiosquilla inornata,  Dana,  U.  S.  Expl.  Exped.,  xiii,  CroHt.,  i,  p.  616,  1852. 
Lysiosquilla  scabricauda,  Miers,  Ann.  and  Mag.  Nat.  Hist.  (5)^  v,  p.  7, 1880. 

There  are  two  spe<;imens,  a  female  and  a  young  male,  in  the  Museum, 
collected  by  Henry  Hemphill  at  Johns  Pass,  Fla.  (No.  6471,  U.S.N. 
M.),  one  male  specimen  collected  by  D.  S.  Jordan  at  Key  West,  Fla. 
(No.  14112,  U.S.N.M.),  a  female  from  Galveston,  Tex.  (M.  Wallace, 
No.  2268,  U.S.N.M.),  and  another  from  Pensaoola,  Fla.  (Silas  Stearns, 
No.  5150,  U.S.N.M.),  and  a  male  collected  by  James  D.  Dana  at  Bio  de 
Janeiro  (No.  2115,  U.8.N.M.).  The  dactyli  of  the  raptorial  elavrs  seem 
to  be  a  little  smaller  in  the  females  than  in  the  males,  but  there  is 
nothing  like  the  difference  seen  in  L.  glabriuscula  and  L.  nuunUata. 
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Genus  SQUILLA,  Fabricius. 

Squillay  Fabricius  (part),  Ent.  Syst.,  ii,  p.  511,  1798.— Latreille  (part),  Hist. 
Nat.  Crust.,  VI,'  p.  271,  1803;  Encycl.  M^th,  Hist.  Nat.,  x,  p.  467,  1825.— 
Lamarck  (part),  Hist.  Anim.  sans  Vert.,  v,  p.  186,  1818.— Milne-Edwards 
(part).  Hist.  Nat.  Crust.,  ii,  p.  517,  1837.— de  Haan  (part).  Fauna  Japon. 
Crust.,  p.  220, 1849.— Dana,  Crust.,  U.  8.  Expl.  Exped.,  xiii,  i,  p.615, 1852.— 
Miers,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  16, 1880.— Brooks,  Voyage  of  the 
Challenger,  xvi,  ii,  p.  23,  1886.— Gerstaecker,  Bronn's  Klass.  u.  Ord.  des 
Thier.,  v,  ii,  p.  742,  1889. 

ChloridOy  Eydoux  and  Souleyet,  Voy.  de  la  Bonite,  Zool.,  i,  Crust.,  p.  264, 1841. 

ChlofHdellaf  Miers,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  13, 1880. — Gerstaecker, 
Bronn's  Klass.  und  Ord.  des  Thier.,  v,  ii,  p.  743,  1889. 

Diagnosis, — Stoinatopoda  having  the  telson  attached  to  the  sixth 
abdominal  segment  by  a  movable  joint;  the  hind  body  depressed  and 
wide;  the  dactylus  of  the  raptorial  claw  with  usually  not  more  than 
six  teeth;  as  a  rule,  more  than  four  intermediate  denticles  on  the 
telson,  which  is  usually  longer  than  wide;  and  the  inner  basal  spine 
of  the  uropod  the  longer  of  the  two. 

Remarks. — This  is  by  far  the  largest  and  most  diversified  of  the 
genera  of  Stomatopoda.  I  have  followed  Brooks  in  including  within 
it  the  old  genus  Chloridella  (Eydoux  and  Souleyet)  Miers,  the  chief  char- 
acteristic of  which  is  the  shape  of  the  eyes.  The  species  that  Miers 
referred  to  are  contained  in  division  B  a  of  the  following  key,  but  no 
sharp  line  can  be  drawn  between  these  and  those  species  having  the 
small  eyes  (e.  g.,  8.  duhia)j  which  have  been  placed  in  different  divisions 
of  the  genus,  where  many  other  characters  indicate  that  they  belong. 

ANALYTICAL  KEY  TO  THE   SPECIES  OF   SQUILLA. 

A.  Snbniedian  spines  of  the  telson  with  movable  tips. 

a.  Snbmedian  carina  absent  or  obsolete  on  the  first  five  somites  of  the  abdomen. 
*  Dactylus  of  the  raptorial  limb  with  4  teeth,  including  the  terminal  one. 
Lateral  process  of  the  fifth  thoracic  somite  very  short  and  acute ;  no  keel 

on  the  telson quadridens,  Bigelow. 

Lateral  process  of  the  fifth  thoracic  somite  broad,  curved  slightly  for- 
ward, and  blunt;  telson  with  a  keel polita,  Bigelow. 

**  Dactylus  with  5  teeth.    Lateral  process  of  the  fifth  thoracic  somite  flat- 
tened antero-posteriorly,  short,  straight,  and  blunt. 

desmarestii,  Risso. 
***  Dactylus  with  10  teeth.    Telson  nearly  smooth,  with  denticles  13, 18, 1. 

gracilipes,  Miers. 
h,  Snbmedian  carinee  present  on  all  abdominal  somites,  except  the  telson. 

Dactylus  with  4  teeth;  5  longitudinal  crests  on  the  telson miles,  Hess. 

Dactylus  with  7  to  9  teeth;  telson  with  crest  and  keel,  and  curved  lines  of 
pits;  denticles  0,10-11,1 armata,  Milne- Edwards. 

B.  Submedian  spines  of  the  telson  with  immovable  tips. 

a.  Hind  body  without  submedian  carime  except  the  sixth  abdominal  somite; 
eyes  small, 
a*.  Raptorial  dactylus  with  4  teeth. 

"Anterior  lateral  angles  of  the  carapace  rounded,  rotundicauda,  Miers. 
*  "Anterior  lateral  angles  of  the  carapace  produced  into  spines. 

Rostrum  semioval micropiithalma,  Milne-Edwards. 

Rostrum  emarginate latreillei,  Eydoux  and  Souleyet. 
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a".  Dactylus  with  5  teeth. 

RoHtruin  wider  than  long. 

CHLORiDA,  Brooks.      [=?  DEC(»RATA,  Wood-Mason.] 
a'".  Dactylus  with  6  t«eth,  eyes  nearly  cylindrical. 

Telson  with  crest  and  obsolete  curved  lines  of  pits;  denticles  0, 6-7, 1. 

LATA,  Brooks. 
Telson  with  4  or  5  carinas  on  each  side  of  the  crest;  denticles  4, 8, 1. 

FASCiATA,  de  llaan. 

h.  8  distinct  carinie  on  the  first  5  abdominal  somites,  the  dorsal  surface  of  the 

telson  on  each  side  of  the  crest  either  smooth  or  marked  by 

symmetrically  curved  lines  of  pits. 

h'.  Lateral  process  of  the  fifth  thoracic  somite  on  each  side  a  single  spine,  a 

pair  of  ventral  spines  also  present. 

1.  Eyes  small. 

Eye  stalk  dilated;  lateral  spine  of  the  fifth  thoracic  somite  promi- 
nent, flattened  dorso-ventrally,  and  acute;  denticles  on  tel- 
son 1-3,  3-4,  1 DUBi A,  Milne-Edwards. 

Eyes  triangular,  stalk  not  dilated ;  lateral  spine  of  the  fifth  thoracic 
somite  short,  flattened  antero-posteriorly,  and  blunt;  den- 
ticles on  the  telson  3-4, 8, 1 pakva,  Bigelow. 

2.  Eyes  large  and  triangular. 

*  Dactylus  with  4  teeth.    Denticles  on  the  telson  12, 12, 1. 

LBPT08QUILLA,  Brooks. 

*  *  Dactylus  with  5  teeth. 

Lateral  spine  of  the  fifth  thoracic  somite  straight  and  acute. 

DUFRESNii  (Leach),  Mier8=PRA6iNOLiNBATA  (Dana),  Ives. 
Lateral  spine  of  the  fifth  thoracic  somite  longer  and  slightly 

curved prasinolineata  (Dana  ?),  Bliers. 

Lateral  spine  of  the  fifth  thoracic  somite  strongly  falcate  and 

acute SCORPIO,  Latreille. 

*  *  *  Dactylus  with  6  teeth. 

Corneal  and  peduncular  axes  of  the  eye  at  right  angles;  lateral 
spine  of  the  fifth  thoracic  somite  short,  straight,  and  acute; 
denticles  on  the  telson  5-6, 11-12, 1 mantoidka,  Bigelow. 

Corneal  and  peduncular  axes  of  the  eye  nearly  at  right  angles ; 
lateral  spine  of  the  fifth  thoracic  somite  curved  forward  and 
acute;  marginal  spines  of  the  telson  enormously  develo^ied 
in  the  males ;  denticles  3-4, 5-7, 1 aculeata,  Bigelow. 

Corneal  and  peduncular  axes  of  the  eye  distinctly  obliquo  to 
one  another ;  lateral  spine  of  the  fifth  thoracic  somite  curved 
forward  and  acute;  no  thickening  of  the  telson  in  males; 
denticles  4, 6-8, 1 EMPUSA,Say. 

Lateral  spine  of  the  fifth  thoracic  somite  straight  and  acute, 
margin  of  telson  slightly  thickened  in  males;  denticles  3  or 
4,8-11, 1 MANTIS,  Latreille. 

Lateral  spine  of  the  fifth  thoracic  somite  spa tuli form,  otherwise 
like  S,  mantis neglecta,  Gibbes. 

Lateral  spine  of  the  fifth  thoracic  somite  curved  forward  and 
acute ;  margin  of  the  telson  much  thickened  in  males,  the 
thickening  being  interrupted  on  the  outer  side  of  each  of 
the  6  marginal  spines;  denticles  5, 10-11, 1-2. 

panamensis,  Bigelow. 

Lateral  spine  of  the  fifth  thoracic  somite  very  strongly  carved 
forward ;  marginal  thickening  on  the  t<elson  of  the  males 
continuous  between  the  intermediate  spines;  denticles  4-6, 
10-13,1 intermepia,  Bigelow. 
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Males  Avith  a  coutinuous  thickeuiug  all  around  the  outer  margin 
of  the  telson ;  keel  produced  into  a  sharp  spine;  denticles  5 

to  7, 15-19, 1 BIFOIOII8,  Bigclow. 

»  *  *  *  Dactylus  with  8  teeth.    Manusof  raptorial  limb  with  numer- 
ous immobile  marginal  spines raphidea,  Fabricius. 

h".  Lateral  processes  of  the  fifth  thoracic  somite  bilobed;  no  venlrnl  spines 
ou  this  somite. 

1.  Eyes  small.     Median  carina  of  the  carapace  deeply  bifurcated. 

NEPA,  Latreille. 

2.  Eyes  large. 

*  Dactylus  with  5  teeth.    Lateral  processes  of  the  sixth  and  seventh 

thoracic  somites  bilobed quinquedentata,  Brooks. 

*  *  Dactylus  with  6  teeth. 

Lateral  processes  of  the  sixth   and  seventh   thoraeic  somites 

bilobed affinis,  Berthold. 

Lateral  processes  of  the  sixth  nnd  seventh  thoracic  somites  not 
bilobed,  posterior  lateral  angles  of  the  carapace  simply 

rounded alha,  Bigelow. 

Lateral  processes  of  the  sixth  and  seventh  thoracic  somites  not 
bilobate,  posterior  lateral  angles  of  the  carapace  project  as 

rather  prominent  lobes l.e vis  ( Hess)  de  Man. 

0.  Eight  or  more  cariuic  on  the  first  5  abdominal  somites,  the  dorsal  surface  of 
the  telson  marked  by  cariuiP  in  nddition  to  the  median  crest 
and  the  carinas  at  the  bases  of  the  marginal  spines  and 
denticles. 
o'.  Eight  abdominal  carinas 

*  Dactylus  with  3  teeth.     Telson  with  1  carina  on  each  side  of  the 

crest FERUSSACii,  Roux. 

*  *  Dactylus  with  6  teeth.    Telscu  with  10  carina)  on  each  si<le  of  the 

crest RUG08A,  Bigelow. 

o".  More  than  8  abdominal  carinse. 

*  Dactylus  with  5  teeth. 

Nine  carime  on  the  hind  body supplex,  Wood-Ma«on. 

Very  many  carina*  on  the  hind  body ;  lateral  processes  of  the  exposed 
thoracic  somites  bilobate mvlticarinata,  White. 

*  *  Dactylus  with  6  teeth.     Hind  body  with  5  median  and  6  lateral 

carina* ;  lateral  processes  of  the  exposed  thoracic  somites 
bilobed costata,  de  Haan. 

SQUILLA  QIJADRIDENS,  Bigelow. 
Squilla  quadridentif  Bigeuav,  Johns  Hopkins  I'uiv.  Circ.  106,  p.  100,  181)3. 
Diagnosis. — A  Squilla  witli  small  triangular  eyes  having  the  corneal 
axis  slightly  shorter  than  the  peduncular  and  somewhat  oblique; 
dactylus  of  raptorial  claw  short,  with  four  teeth;  rostrum  nearly  tiat 
and  ovate;  carapace  without  carinae  except  at  the  posterior  lateral 
angles,  which  are  rounded,  anterior  lateral  angles  nearly  right  angles 
and  subacute;  exposed  thoracic  segments  without  sudmedian  carina3, 
lateral  process  of  the  first  very  short  and  acute,  of  the  second  and  of  the 
third  broadly  rounded;  without  submedian  carina  on  abdominal  somites 
except  the  sixth ;  telson  having  a  low  crest  ending  in  a  spine  and  shal- 
low symmetrically  curved  furrows  on  each  side,  no  ventral  keel,  six 
marginal  spines,  the  submedian  with  mobile  tips,  and  between  them 
on  ea^ch  side  four  to  ftv©  submedian  teeth,  six  to  eight  intermediate,  and 
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one  lateral ;  uropod  having  four  to  five  movable  spines  on  its  outer  edge ; 
its  basal  prolongation  with  six  long  teeth  on  its  inner  edge  and  a  large 
rounded  lobe  on  the  outer  edge  of  the  inner  spine. 

General  description. — Unfortunately  this  species  has  to  be  described 
from  a  single  small  specimen.  The  general  form  of  the  body  is  flat 
tened  and  rather  compact.  The  greatest  width  of  the  abdomen  equals 
the  length  of  the  carapace  and  one- fourth  of  the  total  length  of  the 
animal,  measured  irom  the  anterior  extremity  of  the  ophthalmic  segment 
to  the  base  of  the  median  marginal  sinus  of  the  telson.  The  greatest 
width  of  the  carapace  equals  nine-elevenths  of  itsl  ength.  The  antero- 
lateral angles  of  the  carapace  are  slightly  less  than  right  angles  and 
are  without  spines,  while  the  posterior  corners  form  rather  prominent 
rounded  lobes.  The  only  carinsb  on  the  carapace  are  an  incompletely 
circular  marginal  carina  at  each  posterior  lateral  lobe  and  within  this 
a  short  longitudinal  carina  representin'g  the  x>osterior  portion  of  the 
lateral  carina  of  some  of  the  other  Squillse.  The  exi>osed  thoracic 
segments  have  well-marked  intermediate  carinae.  The  lateral  spines 
on  the  first  segment  are  compressed  antero-posteriorly  and  are  distinct 
from  the  ventral  ones,  which  are  acuminate  and  bent  slightly  forward. 

The  sixth  abdominal  segment  is  the  only  one  that  bears  a  pair  of 
submedian  cariuie ;  all  the  others  have  well-marked  intermediate,  lateral, 
and  marginal  carinse.  All  six  carinse  of  the  fifth  and  sixth  segments 
end  in  spines.  There  are  no  spines  on  the  sixth  segment  in  front  of 
the  articulations  of  the  uropod. 

The  width  of  the  telson  at  its  base  nearly  equals  the  length  of  the 
sixth  abdominal  segment  and  the  telson  taken  together.  The  telson 
has  six  prominent  marginal  spines  without  a  trace  of  an  additional 
anterior  lateral  ])air.  The  submedian  spines  in  this  specimen  do  not 
have  movable  tips,  but  microscopical  examination  shows  articulations 
which  indicate  that  they  did  possess  movable  tips,  which  have  been 
broken  off.  The  marginal  teeth  are  long  and  sharp.  The  upper  sur- 
face of  the  telson  is  ornamented  by  a  longitudinal  crest  ending  pos- 
teriorly in  a  spine  and  about  five  shallow  furrows  running  from  the 
crest  outward  and  backward  to  the  posterior  margin.  There  are  also 
some  irregular  furrowings  near  the  lateral  margin.  There  are  faintly 
marked  carinte  at  the  bases  of  the  marginal  spines,  the  lateral  pair 
being  continued  forward  along  the  margin  to  the  base  of  the  telson. 
The  ventral  surface  is  very  faintly  marked  by  furrows  corresponding 
to  the  dorsal  ones.  The  uropod  has  the  two  joints  of  the  exopodite 
of  equal  length;  on  the  external  edge  of  the  first  joint  there  are  five 
movable  spines.  The  remarkable  teeth  on  the  inner  edge  of  the  pro- 
longation of  the  basal  joint  are  long  and  slender. 

The  eyes  of  this  animal  are  rather  small.  The  corneal  region  is 
elongated  and  slightly  bilobed.  The  corneal  axis  nearly  equals  fourteen 
fifteenths  the  peduncular  one,  and  is  set  somewhat  obliquely  to  it. 
The  peduncle  is  not  dilated  and  is  much  narrower  at  its  base  than  the 
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corneal  region,  so  that  the  eye  as  a  whole  has  a  triangular  outline. 
The  ophthalmic  segment  bears  a  truncated  process  at  the  base  of  each 
eye. 

The  antennj©  of  the  first  pair  are  long,  equaling  about  half  the 
length  of  the  body.  The  marginal  si)ines  of  the  first  body  segment  are 
acuminate.  The  second  antenme  are  about  two-fifths  as  long  as  the 
first.  The  antennary  scales  of  this  specimen  have  been  lost.  The 
rai^torial  claw  when  folded  does  not  reach  to  the  posterior  margin  of 
the  carapace.  The  carpus  has  no  spines.  The  dactylus  is  short  and 
its  outer  margin  has  a  simple  curve  broken  only  near  the  articulation 
by  a  small  tubercle.  It  bears  four  slender  teeth,  of  which  the  proximal 
one  is  much  smaller  than  the  others.  The  appendages  of  the  walking 
legs  are  linear. 

Color. — The  alcoholic  specimen  is  marked  by  a  few  dark  pigment 
cells  arranged  symmetrically  on  the  carapace  and  hind  body. 

Size. — Total  length,  22  mm. 

Locality. — The  type  specimen  was  ta;ken  by  the  Albatross  in  1886, 
with  a  trawl  at  a  depth  of  26  fathoms,  in  N.  Lat.  2Go  5'  0"  and  W. 
Long.  80O  15'  0",  off  Key  Largo,  Fla. ;  bottom,  coral  sand.  (No.  11547, 
U.S.y.M.) 

Remarks. — It  is  with  considerable  hesitation  that  I  found  a  new  spe- 
cies upon  this  single  specimen,  which  very  closely  resembles  the  next 
species,  S,  polita.  I  should  have  placed  it  in  that  species  if  I  had  not 
been  able  to  compare  it  directly  with  a  specimen  of  the  same  size. 

Such  a  comparison  showed  that  in  this  species  the  eyes  are  smaller 
and  the  thoracic  segments  much  wider,  and  there  is  an  entire  absence 
of  the  keel  on  the  telson  which  the  other  possesses. 

SQUILLA  POLITA,  B  i  j?  e  1  o  w . 
Squilla  politaf  BiGKLOW,  Johns  Hopkias  Univ.  Circ,  88,  1891. 

Diagnosis. — Eyes  of  medium  size,  triangular;  dactylus  of  raptorial 
claw  with  four  teeth;  rostrum  ovate  without  carinas;  carapace  without 
carin<T,  except  on  posterior  lateral  lobes,  which  are  rounded,  cervical 
suture  obsolete  on  the  median  line,  anterior  lateral  augles  acute;  lateral 
spine  of  the  fifth  thoracic  segirient  broad,  blunt,  and  curved  forward, 
lateral  margins  of  the  next  two  segments  rounded;  hind  body  without 
submedian  carina3  except  the  sixth  abdominal  segment;  telson  with  a 
dorsal  crest  and  ventral  keel  and  a  few  curved  lines  of  pits  on  each 
side;  six  large  marginal  spines,  the  submedian  pair  having  movable 
tips,  and  on  each  side  of  the  median  sinus  two  to  three  submedian 
denticles,  nine  to  twelve  intermediate,  and  one  lateral  one. 

General  description. — This  species  is  closely  related  to  Squilla  des- 
maresiiij  Kisso,  and  has  many  points  of  resemblance  to  S.  armata.  The 
body  is  well  arched,  but  somewhat  less  compact.  The  carapace  is 
longer  than  the  exposed  thoracic  segments,  and  a  little  less  than  half 
as  long  as  the  first  six  abdominal  segments  and  about  twice  as  long  aa 
Proo,  N,  M,  94 33 
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the  telson.  The  whole  dorsal  surface  of  the  animal  has  a  highly  x>ol- 
ished  appearance  that  suggested  the  name  whicli  I  have  given  to  the 
species.  The  rostrum  is  ovate,  without  cariine,  and  it  covers  the  first 
antennary  segment.  The  carapace  has  a  polished  surface  and  is  devoid 
of  carinae,  except  on  the  posterior  lateral  lobes,  where  the  intermediate 
and  lateral  carinie  are  present.  The  posterior  median  tubercle  is  obso- 
lete. The  cervical  suture  is  obliterated  for  some  distance  on  each  side 
of  the  median  line.  The  anterior  lateral  angles  are  short,  acute  si>iues. 
The  posterior  lateral  lobes  arc  evenly  rounded.  The  distance  between 
the  anterior  lateral  angles  equals  twice  tlie  length  and  exceeds  half  the 
posterior  width.  Tlie  carapace  differs  from  that  of  8.  armaia  chiefly  in 
the  disappearance  of  the  cervical  suture  on  the  median  line  and  in  the 
small  depressed  anterior  lateral  r;pines. 

The  exposed  thoracic  segments  have  no  submedian  carin.ne,  but  the 
intermediate  carinie  are  prominent.  The  ventral  spine  of  the  fifth  seg- 
ment is  elongated,  curved  forward,  and  acute.  The  lateral  j^rocess  is 
broadly  flattened  dorso-ventrally,  slightly  curved  forward,  and  blunt. 
The  margins  of  the  next  two  segments  are  broadly  rounded  and  without 
spines.  Submedian  cariufo  are  entirely  absent  in  the  abdomen,  except 
on  the  sixth  somite.  Intermediate  lateral  and  marginal  carinaB  are  well 
marked  and  end  in  tq>ines,  except  in  the  first  two  abdominal  somites, 
where  there  are  no  spines. 

The  telson  (fig.  8)  is  relatively  smaller  than  in  8.  desmarestiiy  and 
is  much  wider-  than   long.     There    are  6    long   and  sharp  marginal 

spines,  each  having  at  the  base  a  slightly 
raised  carina;  the  spines  of  two  outer  pairs 
curve  somewhat  toward  the  median  line.  The 
submedian  sjnnes  are  jointed,  and  the  mova- 
ble distal  part  is  longer  than  in  8.  deamarestii. 
The  denticles  are  long  and  acute  and  extend 
along  the  outer  edge  of  each  submedian  spine 
nearly  to  the  joint.  There  are  no  anterior 
lateral  carina*. 

The  crest  has  a  sharp  edge  and  rises  rather 

^^^'^'  abruptly  from  the  general  surface.    Itisin- 

TEusoNOFBcuiLLAi^oLiTA.  terruptcd  by  a  depression  near  its  anterior 

end,  and  its  posterior  end  is  extended  into  a 
long  acute  spine.  The  dorsal  surface  of  the 
telson  is  polished,  as  in  8.  desmarestiiy  but  in  this  species  thero»are  dis- 
tinct symmetrically  curved  depressed  lines  and  some  shallow  circular 
pits,  showing  in  a  rudimentary  condition  the  same  sculi)turing  found 
in  8.  mantis  and  its  allies.  The  ventral  surface  is  smooth  except  for 
obsolete  curved  depressed  lines  and  a  long  jirominent  keel. 

The  eyes  are  of  moderate  size.  The  corneal  portion,  which  is  slightly 
constricted  in  the  middle,  is  about  equal,  not  longer,  than  the  interior 
margin  of  the  eye,  and  its  long  axis  is  at  an  angle  of  about  45^  to  the 
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long  axis  of  the  eye  stjilk.  Tlio  {interior  process  of  the  segment  is  acute. 
The  lateral  processes  nre  broad,  flat,  and  truncated. 

The  first  aiitennai  equal  i.i  lengtli  the  distance  from  the  end  of  the 
rostnim  to  the  posterior  end  of  the  thorax. 

The  second  antenna*  rea(;h  to  about  the  base  of  the  flagella  of  the 
first  pair.    The  exopoditc  is  small. 

The  distal  joints  of  the  raptorial  limb  are  short.  The  dactylus  has 
four  curved  tcetli  and  has  a  well-marked  tubercle  on  the  outer  edge  close 
to  the  articulntion.  Tlic  manus  bears  three  movable  spines,  the  middle 
one  being  much  the  smallest.  The  carpus  has  one  blunt  spine  on  the 
anterior  side. 

The  prolongation  of  the  basal  joint  of  the  uropod  is  not  deeply  ser- 
rated on  the  inner  edge,  but  simply  undulating.  The  inner  i)rocess  of 
the  prolongation  is  not  twice  as  long  as  the  outer  one  and  bears  on  its 
outer  side  at  about  the  middle  of  its  length  a  very  conspicuous  rounded 
tooth.    There  are  five  movable  spines  on  the  exopodite. 

No  secondary  sexual  differences  appear. 

Color. — An  alcoholic  specimen  is  marked  in  a  way  very  similar  to  S. 
mantis  except  on  thetelson.  There  is  a  dark  V-shaped  8i)ot  at  the  end 
of  the  crest  of  the  telson,  and  lines  of  pigment  cells  follow  the  line  of 
pits. 

Size. — ^The  largest  specimen  is  6.3  cm.  in  length  and  the  smallest  2.2 
cm. 

Locality. — All  the  specimens  in  the  collecticm  were  taken  by  the -A ^&a- 
tross;  two  males  and  one  female  from  Santa  Rosa  Island,  California 
(No.  18494,  U.S.N.M.),  one  small  male  from  off*  Abreojos  Point,  Lower 
Cailfornia  (No.  18475,  U.S.N.M.). 

SQIJILLA  DESMAKESTII,  UiHHO. 

Squilla  desmarenUiy  Kisso,  CruHt.  de  Nice,  p.  114,  nsi6. — Mikr8,  Ann.  and  Mag. 
Nat.  Hiat.  (5)  v,  p.  28, 1880. 

There  aie  two  males  in  the  (collection  from  the  Channel  Islands  con- 
tributed by  Edward  Lovett,  Esq.,  of  London,  England  (No.  S542,  U.S. 
N.M.).  Miers  fails  to  mention  the  eyes  in  his  description.  They  are 
triangular,  but  small  as  comi)ared  with  a  s|)ecimen  of  S,  panamensiH,  for 
example,  of  the  same  size. 

SQUILLA  AKMATA,  Milne- Edwards. 

»S</Mi//a  armata,  ? Milne-Edwards,  Hist.  Nat.  (^nist.,  ii,  p.  521, 1837.— f  Gay,  Hist, 
de  Chile,  ZooL  in,  (?rii«t.,  p.  223, 1«49. — Miers,  Aim.  iiiul  Mag.  Nat.  Hist.  (5) 
V,  p.  26, 18X0.— BIGELOW,  Johns  Hopkins  Univ.  Circ,  88, 1891. 

Diagnosis.— Eyes  large,  triangular;  dactylus  of  the  raptorial  limb 
with  seven  to  nine  teeth;  rostrum  narrowed  in  front  with  a  slight 
median  elevation;  carapace  with  median  carina  obsolete  or  entirely 
absent,  intermediate  and  lateral  carinie  present  only  on  the  posterior 
lateral  lobes,  anterior  lateral  angles  produced  into  acute  spines;  lateral 
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,— — 

spines  of  the  fifth  thoracic  segment  narrow,  straight,  and  acate,  the 
lateral  processes  of  the  next  two  segments  broadly  rounded  and  pro- 
duced into  spines  that  i)oint  backward ;  eight  carinas  on  the  abdominal 
segments;  telson  with  a  crest  and  a  keel  and  a  series  of  curved  lines 
of  pits  on  each  side,  six  marginal  spines,  the  submedian  pair  with 
movable  tips,  no  submedian  denticles,  ten  to  eleven  small  intermediate 
ones,  and  one  lateral  one. 

General  description. — The  carapace  is  twice  as  wide  behind  as  it  is 
in  front.  The  exposed  part  of  thorax  is  as  long  as  the  carapace;  and 
the  abdomen,  leaving  out  the  telson,  is  twice  as  long.  The  abdomen  is 
about  the  same  width  for  its  whole  length.  The  telson  is  about  as 
long  as  wide. 

The  rostrum  is  triangular,  a  little  wider  than  long.  The  apex  is 
blunt  and  rounded.     In  one  specimen  the  apical  margin  is  indented  so 


Fig.  9. 

TELSON  AND  UBOPODS  OF  SQUILLA  ARMATA. 

Twice  natunil  size. 

h. — Basal  pmlonftation  of  uropod. 

<#».,  I. — Intermviliate  and  lateral  niarvinal  apinex. 

«r.,  ic.,  Ic,  cm. — Submedian,  intermediate,  lateral,  ami  uinrRinal  caniiir. 

as  to  have  four  short  teeth.  The  median  and  marginal  carinae  are 
obsolete  or  entirely  absent,  and  the  dorsal  surface  is  smooth  except  for 
a  shght  roughness  in  old  specimens. 

The  carapace  has  generally  a  smooth,  polished  appearance.  There  is 
a  well-marked  transverse  suture,  but  it  makes  only  a  slight  depression 
across  the  median  line.  The  posterior  lateral  lobes  are  evenly  rounded, 
not  angled. 

The  exposed  thoracic  segments  possess  submedian  and  intermediate 
carinte.  The  fifth  segment  has  a  pair  of  short  and  acute  ventral  spines 
and  a  pair  of  much  longer  lateral  processes  that  are  straight,  evenly 
tapering,  and  sharply  acute. 

On  the  lateral  margins  of  the  next  two  segments  there  is  no  trace  of 
an  anterior  lobe,     The  marginal  process  is  evenly  rouuded  to  the 
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posterior  lateral  edge  where  it  is  suddenly  produced  iuto  a  sharp  spine 
directed  backward  and  outward. 

The  segments  of  the  abdomen,  except  the  sixth,  and  the  telson  are 
all  provided  with  submedian,  intermediate,  lateral,  and  marginal  carinse ; 
the  latter  are  absent  in  the  sixth  segment.  All  the  carinse  end  pos- 
teriorly in  sharp  spines  except  the  submedian  ones  in  the  first  five 
segments.  In  the  posterior  margin  of  the  fifth  segment  on  each  side, 
half  way  between  the  submedian  and  intermediate  carinae,  there  are 
from  one  to  four  spines  grouped  together. 

The  telson  (fig.  9)  has  little  or  no  indication  of  an  anterior  lateral 
carina  or  spine.  The  submedian  spines  are  jointed  so  that  they  have 
each  a  short  and  acute  movable  tip.  The  ventral  surface  has  a  keel 
which  is  deepest  just  posterior  to  the  anus.  The  rest  of  the  surface  .is 
smooth  except  for  an  obsolete  series  of  curved  lines  corresponding 
with  those  of  the  dorsal  surface.  Between  the  submedian  spines  the 
margin  is  divided  by  a  deep  median  sinus  into  two  rounded  lobes  very 
much  as  in  S.  lata^  and  there  are  no  teeth  present  except  sometimes 
very  minute  dentations  on  the  i)osterior  edge.  Between  a  submedian 
and  intermediate  spine  there  are  ten  or  eleven  conical  teeth  and 
between  each  intermediate  and  lateral  spine  there  is  one.  These  are 
very  small  elevations  at  the  base  of  each  tooth  and  spine. 

The  eyes  are  triangular,  the  corneal  portion  equals  in  length  the 
distance  along  the  inner  edge  of  the  eye  from  the.anterior  end  of  the 
corneal  part  to  the  anterior  edge 
of  the  hard  part  of  the  stalk. 
The  median  process  of  the  ocu- 
lar segment  is  subacute.  The 
lateral  processes  are  rounded 
Interally,  but  the  anterior  mar- 
gin of  each  gives  rise  to  a  stout, 
straiglit,  rounded  spine  which 
points  forward  and  slightly  out- 
ward opposite  the  inner  edge  of 
the  eye.    The  first  antenna*  are 

nearly  as  long  as  the  carapace  ^^«-  ^®- 

and  exposed  thoracic  segments  raptorial  claw  ok  ck^uilla  armata. 

taken  together.    The  antennary  ''•*'«y  «t»"^  »'««••  n*tur.i «».. 

segment  bears  a  pair  of  stout 
lateral  processes  curved  forward  and  sharply  acute. 

The  flagellum  of  the  second  antenna  does  not  reach  quite  to  the  base 
of  the  flagellum  of  the  first  antenna. 

The  raptorial  claw  (fig.  10)  is  stout.  The  dactylus  is  armed  with 
seven  to  nine  teeth,  rarely  six.  There  are  three  movable  spines  and  a 
row  of  pectinations  on  the  nianus  as  usual.  The  anterior  edge  of  the 
carpus  has  one  tooth  like  projection. 


Digitized  by 


Google 


518  REPORT  ON  THE  ORDER  STOMATOPODASIOELOW.        vouxvn. 


The  uropotls  (fig.  0)  are  very  mucli  us  in  S.  panamensis.  In  general 
the  spines  are  more  conspicuous,  except  the  outer  one  of  the  prolonga- 
tion of  the  basal  joint,  which  is  not  half  so  long  as  tlie  inner  one.  The 
small  tooth  (large  in  small  specimens)  is  beyond  the  middle  of  the 
spine.  The  two  joints  of  the  exopodite  are  equal  in  length  and  the 
first  one  bears  on  its  outer  edge  seven  movable  spines.  The  endopodite 
is  narrowly  spatulate,  relatively  a  little  broader  than  in  S.  panamewds. 

There  are  no  secondary  sexual  diiferences  and  no  peculiarities  of 
coloring  in  my  specimens. 

This  species  conforms  to  Miers's  description  of  S.  armata  in  every 
essential  point  that  he  covers. 

Size. — The  largest  specimen  in  the  collection  is  12.2  cm.  in  length. 
Most.of  the  specimens,  however,  are  smaller,  about  6  cm  long. 

Locality. — This  collection  of  specimens  consists  of  a  good  number  of 
both  sexes  from  four  stations  oft*  the  coast  of  Patagonia,  viz.,  station 
2769,  off  the  Gulf  of  St.  George  (No.  18470,  U.S.IN'.M.);  station  27S7, 
off  Port  Otway  (No.  18472,  U.S.N.M.) ;  station  2783,  off  the  west  coast 
of  Patagonia  (No.  18505,  U.S.N.M.);  and  Island  Harbor  (No.  18471, 
U.S.N.M,),  the  depth  being  from  51  to  122  fathoms. 

SQUILLA  DUBIA  (Milne-Edwards  ?)    Miers. 

Squilla  mantis f  Dksmarest,  Consid.  Cniflt.;  p.  250,  1825. 

Squilla  dubia,^  Milne- Edwards,  Hist.  Nat.  Crust,  ir,  ji.  522,  1837. — fOmnES, 

Proc.  Amer.  Assor.,  vi,  p.  200,  1850.— MiKRS,  Aim.  and  Mag.  Nat.  Hist.,  (5) 

V,  p.  24,  1880. 
f  Squilla  ruhrolineata,  Dana,  Crust.,  U.  S.  Expl.  Exped.,  xiii,  i.  p.  H18,  1852. — 

VON  Martens,  Arch.  f.  Naturjjesch.,  37,  p.  144,' 1872. 

The  National  Mnsenm  possesses  throe  specimens  of  this  species,amale 
collected,  by  Dr.  G.  H.  Mjicon,  at  Savannah,  (Ja.  (No.  2524,  T.S.N.M.), 
a  young  male  collected  by  C.  O.  Leslie,  Charleston,  S.  C.  (No.  3139, 
U.S.N.M.),  and  a  female  fumnd  by  Dr.  W.  II.  Jones,  U.  8.  Navy,  in  a 
salt  lake  near  Guayaquil,  Ecuador  (No.  14113,  U.S.N.M.). 

The  specimen  from  Savannah  corresponds  exac^tly  to  ]Mier8's  descrip- 
tion. The  lateral  spine  of  the  first  exposed  thoracic  segment  is  straight 
in  front  but  rounded  behind.  In  the  Charleston  specimen  it  is  curved 
forward  a  little  as  in  S.  empum. 

The  specimen  from  Guayaquil  is  prsw^tically  identical  in  form  with 
the  one  from  Savannah,  except  that  there  are  one  or  two  more  denticles 
on  each  side  of  the  tx^lson.  A  character  common  to  these  s])ecimeu8« 
and  not  mentioned  by  Miers,  is  the  shape  of  the  eyes.  Tliey  are  very 
small.  The  eye  stalk  is  dilated  in  the  middle  nnd  the  corneal  axisiof 
the  eye,  while  oblique,  is  shorter  than  the  peduncular  one. 

Sgl'ILLA  PARVA,   Hi^^elow. 
fiquilla  parra,  HiGELow,  .TohiiB  HopkitiH  Vniv.  Circ.  S8,  1891. 
Diagnoitis. — Squillae  with  narrowly  triangular  eyes,  the  corneal  part 
being  shorter  than  the  total  length;  dactylus  of  the  raptoriail  claw 
having  six  teeth;  triangular  rostrum  rounded  anteriorly  and  provided 
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with  median  Jind  marginal  earimc;  five  carinje  on  the  carapaje,  its 
anterior  lateral  angles  prodiicerl  inti)  spines  and  posterior  corners 
evenly  rounded;  lateral  process  of  the  fifth  thoracic  segment  very 
short,  flattened  antero-posteriorly  and  obtuse,  of  the  sixth  and  seventh 
without  spines  and  rounded;  submediau  carinjB  on  all  segments  of  the 
hind  body  behind  the  first  exposed  thoracic;  the  telson  ornamented 
dorsally  by  a  crest  and  curved  lines  of  pits,  and  having  six  marginal 
spines  and  a  pair  of  anterior  lateral  carina?,  and  on  each  side  three  to 
four  submedian  teeth,  eight  intermediate,  and  one  lateral. 

General  description, — All  the  specimens  of  this  species  seen  so  far  are 
small.  The  carapace  is  rather  short,  being  0.22  of  the  total  length  and 
seventeen-eighteenths  of  the  greatest  width  of  the  abdomen.  The 
greatest  width  of  the  carapace  is  about  0.77  of  its  length.  The  telson 
on  the  other  hand  is  relatively  large  and  is  broader  than  long,  its 
length  being  about  0.16  the  total  length  and  0.92  of  its  width  at  the 
base. 

The  carinie  on  the  rostrum  (^g,  11)  are  small,  but  can  be  made  out 
distinctly  with  a  lens.  lu  the  anterior  fourth  of  the  carapace  the 
median  carina  is  obsolete  or  com- 
pletely lost,  but  the  lateral  cari- 
m©  pass  directly  into  the  ante- 
rior lateral  spines.  Each  of  the 
four  exposed  thoracic  segments 
(fig.  12)  has  four  dorsal  longitudi- 
nal carinas  except  the  first,  which 
has  no  submedian  ones.  The  hit 
eral  process  of  the  fifth  segment 
is  drawn  out  into  a  very  short  ob- 
tuse spine  that  is  llattened  ante- 
ro-i)osteriorly  and  is  connected 
by  a  ridge  with  the  short  acute 

ventral  spine  of  the  same  side.  ^*s-  ^^' 

The  sixth  and  seventh  segments  cephalic  rkoiox  of  squhxa  parva. 

have  on  each  side  a  broad,  evenly  t''^-"  »"«^-  •"♦""'  •*' 

rounded,  lateral   lobe    pointing 

obliquely  a  little  backward.  In  front  of  this  on  the  sixth  segment 
there  is  a  slight  i)rojectiou  <!ommon  to  most  species  of  Squilla,  but  on 
the  seventh  this  projection  is  somewhat  larger  and  flattened  and 
approaches  the  condition  ibund  in  S,  nepa.  The  eighth  segment  pos- 
sesses a  similar  lobe.  The  carinse  of  tlie  abdomen,  like  those  of  the 
thorax,  are  well  developed.  None  of  these  end  in  spines  on  the  first, 
second,  and  third  abdominal  segments,  while  all  but  the  submedian  ones 
do  so  on  the  fourth,  and  all  of  them  on  the  fifth  and  sixth.  Besides  the 
six  dorsal  spines  on  the  sixth  segment  tliere  is  a  Htont  marginal  spine 
in  front  of  each  uropod.  The  telson  has  a  low,  sharp  crest,  ending  in 
a  prominent  spine  and  six  small  carinas  at  the  bases  of  the  six  marginal 
spines,  together  with  a  pair  of  anterior  lateral  carinie  in  front  of  the 
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carinas  of  the  lateral  spines.  The  rest  of  the  dorsal  surface  is  marked 
by  about  ten  curved  rows  of  fine  shallow  pits  on  each  side  of  the  crest. 
The  ventral  surface  is  smooth,  except  for  similar  but  somewhat  fainter 
lines.  The  six  marginal  spines  are  prominent  and  acute  and  are  immo- 
bile. The  median  sinus  is  very  deep.  The  submedian  teeth  are  obtuse, 
while  the  intermediate  ones  are  acute. 

Ketuiningto  the  anterior  part  of  the  body  (fig.  11),  the  eyes  immediately 
strike  one  as  out  of  keeping  with  the  other  characters,  for  while  the 
corneal  part  of  the  eye  is  flattened  and  set  ob- 
liquely to  the  peduncle,  it  is  relatively  small, 
the  corneal  axis  being  only  about  four-fifths  as 
long  as  the  i)eduncular  one.  The  ophthalmic 
segment  is  emarginate  in  front.  The  first  an- 
tenuie  are  about  half  as  long  as  the  body,  while 
the  second  pair  are  not  quite  half  as  long  as 
the  first.  The  an  ten  nary  scale  is  about  half  as 
long  as  the  carapace.  The  carpus  of  the  rap- 
torial claw  has  on  its  anterior  edge  a  longi- 
tudinal crest,  the  distal  extremity  of  which  is 
an  acute  angle,  and  beyond  this  there  is  a  small 
blunt  tubercle.  The  outer  (posterior)  edge  of 
^^' '"'  the  dactylus  is  a  compound  curve,  being  slightly 

EXPooKD   TiioRAno   sBG-         siuuatc  ucar  its  base,  but  there  is  no  basal 
MENTHOP  HQuiLLA  LARVA.  tubcrcle.    The  slx  teeth  are  well  developed  and 

Four t.,»..  na.ura.  .^..  progFcssi vcly  lougcr  toward  the  distal  extrem- 

ity. The  appendages  of  the  walking  legs  are 
linear.  The  first  joint  of  the  exopodite  of  the  uropod  is  much  longer 
than  the  second,  and  bears  eight  or  nine  movable  spines.  The  inner 
margin  of  the  basal  prolongation  of  the  uropod  is  serrated,  and  there 
is  a  large  rounded  lobe  on  tlie  outer  side  of  the  inner  spine. 

Color, — The  alcoholi('>  specimens  have  the  body  covered  with  a  mottled 
pattern  of  dark  pigment  cells. 

Size. — The  length  of  the  largest  specimen  in  the  collection  is  4.15  cm. 
Locality. — The  collection  contains  six  males  and  one  female  collected 
by  the  Alhatroits  in  March,  1888,  from  the  stations  not  over  13  miles  apart 
in  the  Bay  of  Panama  where  the  depth  was  from  7  to  16  fathoms,  and 
the  bottom  green  mud  (Xos.  18477-18479,  U.S.X.M.).  There  is  also 
0!ie  poorly  preserved  specimen  from  off  Manzanillo,  Mexico  (No.  18480, 
U.S.N.M.),  that  seems  to  belong  to  this  species  altlnmgh  the  telson  is 
somewhat  different  from  the  Panama  sj^ecimens. 

SQl'ILLA    PRASINOLINKATA    (I)anaf)    MierH. 

Squilla  prasinoUneataj  f  Dana,  Crust.  V.  S.  Kxpl.  KxihmI.,  xiii,  p,  620,  1852.— 
MiEKS,  Aun.  and  Mag.  Nat.  Jlist.  (5)  v,  p.  19,  1S80. 

A  specimen  in  the  collection  (No.  11290,  U.S.N.M.)  correspoDds 
pretty  closely  to  Miers's  description  of  a  specimen  tliat  lie  doubtfully 
refers  to  Dana's  species  of  this  name.     Unfortunately  the  source  of  this 
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specimen  is  not  recorded.  According  to  Ives  (1891)  this  species  should 
be  described  under  a  new  name  for  he  regards  8.  prasinoUneata^  Dana, 
as  identical  with  S.  dufresnii  (Leach)  Miers,  the  first  name  having  the 
priority.  He  records  (1891)  a  specimen  corresponding  to  Miers's  descrip- 
tion of  8.  dufresnii  from  the  coast  of  Yucatan. 

SQUILLA  MANTOIDEA,  Bigelow. 

Squilla  mant&idea,  Bigelow,  Johns  Hopkins  irniv.  Circ.  106,  p.  101,  1893. 

Diagnosis, — Eyes  triangular,  but  with  the  corneal  axis  at  right  angles 
to  the  peduncular  one;  dactylus  of  raptorial  claw  with  six  teeth,  outer 
margin  not  sinuate;  rostrum  subquadrate,  carinate;  carapace  with  five 
carinje,  the  median  one  bifurcated,  and  with  strong  anterior  lateral 
spines ;  lateral  spine  of  the  fifth  thoracic  segment  short,  straight,  acute, 
and  flattened  obliquely,  lateral  processes  of  the  next  two  segments 
strongly  produced  and  acute;  submediau  carinae  on  thoracic  and  abdom- 
inal segments  without  spines,  except  the  sixth  abdominal;  telson  with 
a  crest  and  a  long  ventral  keel,  twelve  or  more  lines  of  i^its  on  each 
side,  six  marginal  spines;  denticles  ^-(yj  11-12,  and  1. 

General  description, — The  collection  contains  but  a  single  specimen  of 
this  species,  a  female  from  Borneo.  Judging  only  by  the  published 
descriptions  of  &  mantis  one  would  refer  this  specimen  to  that  species, 
but  on  comparing  it  with  specimens  from  the  Mediterranean  it  is  seen 
at  once  to  be  si)ecifically  distinct. 

The  body  is  compact  and  broad  and  the  carinae  are  all  well  marked. 
The  greatest  width  of  the  abdomen  equals  the  length  of  the  carapace, 
which  makes  up  nearly  one-fourth  of  the 
total  length  of  the  body.    The  telson  is  one- 
sixth  of  the  total  length,  and  its  width  is  /  .  \ 
IJ  times  its  length.    The  rostrum  is  four-           //                  Ay--* 
fifths  as  wide  as  it  is  long;  it  is  broadly           //    /\^^\    )) 
rounded  in  front,  with  nearly  ])arallel  sides,            v  y^^^r^^"  * 
and  has  well-marked  marginal  and  median               o^t  T  t  ^?^  '■  * 
carinte.                                                                         "^yr^  !  ^  !  ^-r^"  * 

The  carapace  is  nan*owed  anteriorl}-;  its  ^^^  '.—J  '/^-^^  "  ^ 

smallest  diameter  being  a  little  more  than  A>----M-^^ 

half  the  greater,  which  is  a  little  less  than  f^t     ^  '  *     "'^-..•i/ 

four-sevenths  of  its  length.  The  five  carinas  n   la 

and  the  cervical  suture  are  well  marked. 

The  median  carina  incloses  a  narrow  oval  "^^^uISi'^MANTo^DltA"^ 

area  in  its  anterior  quarter.    The  lateral  N«iur«u.». 

carinae  are  continued  into  prominent  spines  4h  -Founh  to  eighth  tbomru  .etm^au 

^  ,  1  <i  ft  <<.— First  nbduininal  i»eciuenU. 

that  are  a  little  way  in  from  the  anterior  lat-  c.-(  .«!».*. 

eral  angles.    The  posterior  lateral  lobes  are 

prominent,  but  are  not  distinctly  angled.    The  lateral  si)ines  of  the  first 

exposed  thoracic  segment  (fig.  13)  resemble  those  of  8,  mantis^  being 

straight  and  acute,  but  they  are  small  and  flattened  obliquely.    The 
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ventral  pair  are  large  and  triangular.  The  lateral  spines  of  the  next 
two  segments  are  longer  than  in  8.  mantu  and  acute,  and  on  the  first 
ore  there  is  a  small  additional  anterior  lobe.  The  submedian  carinas  are 
well  marked,  and  the  first  five  abdominal  segments  have  eight  carinas, 
all  of  which  end  in  spines  except  the  submedian  ones  and  the  intermedi- 
ate of  the  first  two  segments.  The  sixth  segment  has  six  carinieending 
in  spines  and  a  spine  on  the  anterior  side  of  each  uropod.  The  telson  is 
quite  different  from  that  of  8.  mantis.  The  crefSt  is  low  and  narrow,  and 
ends  in  a  spine.    The  general  surface  of  the  telson  is  smooth  except  for 

eight  or  ten  lines  of  very  small,  shallow  pits, 

arranged  symmetrically  on  each  side  of  the 

^  median  line.     It  has  a  rather  long  ventral 

1  keel.    There  are  six  marginal  spines,  rather 

long  and  slender,  and  with  basal  carini^j. 

^  *. ^^^g]^ if  The  anterior  lateral  carinas  also  end  in  a  small 

projecting  angle.    There  is  scarcely  any  ele- 
vation at  the  bases  of  the  denticles,  while 
i  iu  8.  mantis  there  is  a  distinct  ridge  border- 

•  ing  the  telson  in  both  sexes.    Another  dif- 

ference of  importance  between  these  two  spe- 
^^s- 14  cies  is  in  the  eyes.     In  8.  mantoideaj  while 

the  corneal  axis  is  longer  than  the  peduncu- 

BYE  OF  8QUILLA  MANTOIDfeA.  ,  //»     -\     'x   •  Tl  o  ^  •       •         X.     • 

lar  one  (C:o),  it  is  unlike  8,  mnntt^  m  being 

Twice  natural  siEe.  .  •ji«*ii>  •■•  ii 

«6.-peduncuiar  axia.  trausversc  lustcad  of  oblique,  givmg  the  eye 

c  -Corneal  axi».  ^  ^^^^  diffcrcut  shapc  (fig.  14).    The  antenniB 

are  rather  long,  the  first  three  segments  equaling  the  carapace  in  length. 
The  second  antennie  only  reach  a  little  way  beyond  the  second  joint  of 
the  first.  The  antennary  scale  is  a  little  over  six-tenths  the  length  of 
the  carapace.  The  raptorial  claw  is  long,  when  folded  reaching  back 
as  far  as  the  median  posterior  edge  of  the  carapace,  and  is  more  slender 
than  in  8.  mantis.  The  antepenultimate  joint  has  but  one  spine,  not 
two.  The  dactylus  is  not  sinuate  on  its  outer  margin,  and  the  distal 
ones  of  the  six  teeth  are  very  long,  much  longer  than  the  proximal 
ones,  the  length  decreasing  gradually  towards  the  base  of  the  dactylus. 
The  appendages  of  the  walking  legs  are  linear.  The  inner  basal  spine 
of  the  uropod  is  twice  as  long  as  the  outer  one,  bears  a  small  lobe  on  its 
outer  margin  and  is  finely  serrated  on  its  inner  margin.  The  distal 
joint  of  the  exopodite  is  shorter  than  the  proximal  one,  being  ten- 
thirteenths  of  its  length  when  measured  on  its  ventral  side,  while  in 
8.  mantis  the  two  joints  are  equal,  measured  in  the  same  way.  'The 
proximal  joint  bears  eight  movable  spines. 

Color. — The  alcoholic  specimen  shows  a  dark  band  on  the  rostrum, 
three  irregular  bands  on  the  carapace,  and  a  band  on  each  segment  of 
the  hind  body  excei)t  the  sixth  abdominal.  The  posterior  half  of  e^icb 
uropod  is  black. 

/8«:e.— Length  of  body,  12  cm. 
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Locality. — There  is  iii  the  collection  ii  sinjjle  female  from  Borneo,  jmr- 
chased  of  H.  A.  Ward,  No.  18504.  [T.S.N.M. 

SQUILLA   ACl'LEATA,  Bi|?elow. 
Squilla  avuhata,  HicKLow,  Johns  Hopkins  Uuiv.  Circ,  10(),  p.  ^01,  1893. 

Diagnonis, — A  species  having  smiiU  but  triaugular  eves,  the  corneal 
axis  not  exceeding  the  peduncular  and  nearly  transverse;  the  dactyli 
of  the  raptorial  daws  very  strong,  with  six  teeth;  i  broad  rostrum 
provided  with  median  and  lateral  carina* ;  five  carina^  ui)on  the  cara- 
pace, the  lateral  ones  passing  into  the  anterior  lateral  spines,  and  the 
posterior  lateral  margins  angled;  the  lateral  processes  of  the  Jirst 
exposed  thoracic  segment  curved  forward  and  acute,  of  the  second  and 
third  acuminate;  submedian  carinie  present  on  all  the  segments  of  the 
hind  body  except  the  first  exposed  thoracic,  but  not  ending  in  spines 
except  on  the  sixth  abdominal,  all  the  other  carinje  ending  in  spines 
on  the  third,  fourth,  aud  fifth  segments,  and  the  lateral  ones  on  the 
first  and  second;  in  the  male  a  thickened  crest  on  the  telson  ending  in 
a  small  spine,  the  surface  of  the  telson  on  each  side  marked  with  curved 
lines  of  j)its,  six  marginal  spines,  of  which  the  submedian  and  iikterme- 
diate  are  very  large  and  curved,  and,  like  the  lateral  ones,  have  thick- 
ened basal  cariniv,  and  between  these  three  to  four  submedian  teeth,  five 
to  seven  intermediate,  and  one  lateral  tooth,  no  trace  of  a  ventral  keel; 
the  inner  spine  on  the  basal  prolongation  of  the  uropod  much  longer 
than  the  outer  and  with  a  rounded  lobe  on  the  outer  side  near  its  base. 

General  (leHcription. — At  first  sight  this  species  appears  to  bo  identi- 
cal with  S.  empma  ex(ei)t  for  its  snnxller  eyes  and  the  heightened  topog- 
raphy of  its  telson,  but  a  carefnl  comparison  of  the  specimens  reveals 
many  minor  points  of  difference.  I  shall  base  the  following  description 
upon  a  large  male  specimen  from  Chile  and  afterward  compare  with  it 
a  small  female  from  Panama. 

The  body  is  strongly  and  compactly  put  together.     The  carapace  is 
nearly  0.22  of  the  total  length  of  the  body  and  0.97  of  the  greatest 
width  of  the  abdomen.    The  width  of  the  carapace  is  about 
0.83  of  its  length.    The  telson  takes  up  0.17  of  the  total 
length  of  the  animal,  and  its  width  at  the  base  is  l.OG  times 
its  lengtli. 

Theeyes(fig.  15)  are  strikingly  small,  their  width  (lengtli 
of  the  corneal  axis)  being  0.0;53  of  the  length  of  the  body, 
but  this  is  very  nearly  equal  to  the  length  of  the  pedun- 
cular axis,  and  the  eye  is  flattened  in  the  usual  way  and  i^igi^. 
is  subtriangular.    The  ophthalmic  segment  is  rounded  and            rvkov 
entire  in  front,  and  the  processes  at  the  bases  of  the  eyes          a<  ulkata. 
are  short  and  rounded.    The  processes  on  tiie  antennary          tw.c..  nM.ir«i 
segment  are  also  rounded.    The  first  antenna',  appear  to  be 
about  two-fifths  the  length  of  the  body,  while  the  second  pair  reach  to 
the  end  of  the  third  joints  of  the  first  pair.    The  antennary  scales  are 
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of  about  the  usual  size — a  little  more  than  half  the  length  of  the  c»ar- 
apace.  The  raptorial  claws  are  rather  short  when  folded,  only  reach- 
ing back  as  far  as  the  angle  on  the  side  of  the  carapace.  The  carpus 
has  no  spines,  but  is  armed  with  a  sharp  crest  that  ends  distally  in  a 
rounded  angle.  The  outer  edge  of  the  dactylus  describes  a  curve  which 
if  slightly  changed  might  become  either  a  simple  or  a  compound  curve. 
The  rostrum  is  nearly  as  broad  at  the  tip  as  it  is  at  the  base,  Lud  the 
lateral  and  median  carin*  are  well  marked.    The  median  carina  of 

the  carapace  is  bifurcated  in  front 
but  is  only  faintly  marked  in  this 
region.  The  angle  on  each  posterior 
lobe  is  well  marked.  The  ventral 
spines  on  the  first  exposed  (fifth)  tho- 
racic segment  are  strong,  sharp  and 
])ointed  obliquely  forward,  and  there 
is  a  low  ridge  running  from  each  one 
to  the  nearest  marginal  process. 
There  is  a  small  projection  on  tlie 
/  second  segment  in  front  of  each  lat- 

eral lobe.     The  submedian  carinie 
w  are  nowhere  very   prominent,  but 

the  others  on  the  abdomen  become 
sm  more  and  more  ])ronounced  towanl 

the  telson.     The  sixth  segment  has 
a  small  spine  on  the  same  side  in 

TKLSON  OF  HQIILLA  AC  I  LKATA.  frOUt  Of  tllC   UrOpOd. 

Male.  Two.th.ra-  natural ....  TllC  loug  submcdiau  aud  interme- 

^  f^'^-fl.^^^^^  -»"-<«-  ^^^'^^^  spines,  curved  like  the  horns 

*^T>t!'tT!\T-L^lVTiriowT\vedxnif',  ».i  ^ub.nrd.«n  of  a  COW  togcthcr  witli  thc  thicken- 

denticle..  .  ^ 

mgs  at  the  bases  of  the  spines  and 
teeth,  give  the  telson  (fig.  10)  a  very  striking  appciirance.  There  is  a 
separate  elevation  at  the  margin  corresponding  to  each  denticle  and 
spine,  and  there  is  also  a  distinct  pair  of  anterior  lateral  carin:K 
Tlie  general  surfacii  of  the  telson  is  unusually  smooth,  but  the  pits 
are  unusually  well  defined.  They  are  arranged  in  about  eight  rows. 
The  ventral  surface  is  perfectly  smooth  ex(!ept  for  a  corresponding 
series  of  pits  and  a  small  carina  on  each  side  running  in  a  short  way 
from  the  extreme  anterior  lateral  angle.  The  denticles  are  all  blunt. 
Theuropods  present  nothing  remarkable  except  that  the  lobe  on  the 
inner  spine  of  the  basal  projection  is  a  little  nearer  the  base  than 
usual.  The  inner  margin  of  the  projection  is  bluntly  serrated  and  the 
second  joint  of  the  exopodite  is  abmt  two  thirds  the  length  of  the  first 
joint.     The  latter  bears  eight  movable  spines. 

S.  enipumj  Say,  difiers  from  this  specimen  in  having  wider  eyes  (0.043 
times  total  lenjrth);  the  processes  on  the  antennary  segment  acute: 
two  small  spines  on  the  anterior  edge  of  the  carpus  of  the  raptorial 
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claw ;  tlie  outer  edge  of  the  daetyhis,  a  compound  curve,  and  the  median 
carina  of  the  carapace  distinct  in  front.  The  lateral  processes  of  the 
sixth  and  seventh  thoracic  segments  in  H.  empusa  are  acute,  but  hardly 
acuminate,  and  the  submedian  carinie  of  the  fourth  and  fifth  abdominal 
segments  end  in  spines.  The  marginal  spines  of  the  telson  are  also  not 
unusually  long,  and  on  the  ventral  surface  there  is  a  distinct  postanal 
carina,  or  keel ;  while  the  two  joints  of  the  exopodite  of  the  uropod  are  of 
equal  length,  and  there  is  no  lobe  on  the  inner  spine  of  the  basal  pro- 
jection. 

The  small  female  specimen  from  Panama,  referred  to  above,  occuines 
an  intermediate  position  between  the  larger  specimen  I  have  just 
described  and  8.  empusa.  The  eyes  are  the  same  size  as  in  the  latter, 
relatively  to  the  length  of  the  body,  but  the  ratio  of  the  length  of  the 
peduncle  to  that  of  the  corneal  axis  is  greater  than  in  8,  empusa  and 
like  that  of  the  type  si)ecimen.  The  outer  edge  of  the  raptorial  dacty- 
lus  is  a  comjwund  curve  and  the  dorsal  surface  and  the  margin  of  the 
telson  closely  resemble  the  condition  found  in  8.  empusa^  but  in  all 
other  respects  this  specimen  agrees  with  the  type.  As  the  females  and 
the  young  of  both  sexes  are  known  to  differ  from  the  mature  males  in 
several  species  of  Squilla,,  I  think  it  most  probable  that  this  small 
specimen  represents  an  immature  condition  of  the  larger  one. 

Color. — The  larger  specimen  has  completely  faded,  but  the  smaller 
one  has  a  symmetrical  mottled  arrangement  of  dark  pigment  cells. 

Size. — Length  of  body,  15  cm.  and  6.85  cm. 

Locality. — The  large  specimen  was  collected  by  W.  H.  Jones,  U,  S. 
Navy,  then  on  board  the  U.  S.  S.  Wacliusett  at  Iquique,  Chile  (No.  11198, 
U.S.N.M.).  The  smaller  one  was  taken  at  Panama  and  was  pur- 
chased from  H.  A.  Ward  (No.  15G26,  •U.S.N.M.). 

SQUILLA   KMPUSA,  Say. 

Squilla  empusa,  Say,  Journ.  Acad.  Nat.  Sci.  Phila,,  i,  p.  250,  1818.— Milne- 
Edwards,  Hist.  Nat.  Crust.,  ii,  p.  525,  1837. — Ue  Kay,  Now  York  Fauna,  vi, 
Crust.,  p.  32,  1844,— MiERS,  Ann.  and  Mag.  Nat.  Hist.  (5)  v,.p.  23,  1880.— 
Brooks,  Voyage  of  the  Challenger,  xvi,  p.  25,  1886. 

Diagnosis. — Eyes  trianguhir  and  with  oblique  corneal  axis  equal  to 
peduncular  axis;  six  teeth  on  the  da<5tylus  of  the  raptorial  claw,  the 
outer  edge  of  the  dactylus  sinuate;  rostrum  variable,  generally  a  little 
longer  than  broad,  subquadrate  or  hemiellipsoidal  and  possessing  lat- 
eral and  median  carinas;  carapace  with  five  carinae,  the  median  one 
bifurcated,  the  lateral  ones  produced  into  large  anterior  lateral  spines, 
the  posterior  lateral  margins  angled;  the  fifth  thoracic  segment  with 
separate  ventral  and  lateral  spines,  the  latter  being  slightly  curved  for- 
ward and  acute ;  the  lateral  processes  of  the  next  two  segments  strongly 
produced  and  acute  or  mucronate;  eight  carin^e  on  the  first  five  abdomi- 
nal segments;  telson  with  crest  and  curved  lines  of  pits,  six  marginal 
spines  aud-eight  baaal  carina)  and  on  ©acU  side  three  to  four  submedian, 
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six  to  nine  intermediate,  and  one  lateral  denticle;  the  carina;  and  tlu* 
elevations  at  tke  bases  of  the  denticles  always  distinct;  never  any 
thif'kenin^  of  tlie  inar^n  of  the  telson  or  of  the  abdomen  in  the  males. 

Remarks. — Say\s  description  of  this  species  is  very  brief,  and  like 
Gibbes,  his  conception  of  S.  mantis  seems  to  have  been  derived  fit)m  a 
fi*;:nre  griven  by  Herbst  that  was,  I  think,  intended  to  represent  8.  nepa, 
Latreille.  His  description  is  colored  by  tliLs  idea.  De  Kay's  figure  is 
very  poor,  bnt  indicates  that  the  cmter  e<lg:e  of  the  daetylus  is  sinuate. 

Miers  pointed  out  that  this  species  is  extremely  close  to  S.  mantiit^ 
but  may  be  recojjnized  by  the  lateral  i)rcK*esse:;  of  the  first  exi)ose<l 
thoracic  segment  being  elongated  and  eurve<l  forward,  instea<l  of  being 
straight.  Brooks  has  descrilxMl  and  fignreil  the  lirst  alxlominal  append- 
age of  the  male.  All  of  these  authors,  however,  neglect  characters 
which  separate  this  from  closely  relatwl  species.  In  order  to  compare 
them  we  need  to  start  with  an  adequate  definition  of  S,  empusa^  and  it 
is  with  the  hope  of  supplying  this  that  I  have  introduced  the  above 
diagnosis,  founded  uiM>n  the  study  of  specimens  fnmi  Beaufort,  X.  C 
preserved  at  the  Johns  Hopkins  University,  and  on  others  from  various 
localities  in  the  ^National  Museum. 

This  species  is  so  very  near  to  «V.  mantis  that  Miera  was  at  first 
inclined  to  regard  it  as  a  mere  variety,  and  it  seems  to  me  that  this 
is  probably  the  correct  view.  Although  very  slight,  there  are,  how- 
ever, differences,  which  are  constant  in  the  specimens  that  I  have 
examined.  As  stated  above,  the  lateral  spine  of  the  first  exposed 
thoracic  segment  is  more  curved  than  in  4^.  mantis.  The  rostrum  in 
full-grown  specimens  of  8.  empusa  is  broader  in  proiM>rtion  to  its  length, 
and  the  corneal  axis  of  the  eye  very  nearly  equals  the  peduncular  one, 
while  in  aS^.  mantis  tlie  corneal  axis  is  about  six-fifths  the  length  of  the 
peduncular  one.  Large  specimens  of  iS,  mantis^  of  both  sexes,  have  a 
slight  thickening  at  the  margin  of  the  telson  that  is  almost  altogether 
absent  in  8.  em2)usa. 

8ize. — Length  of  body  of  a  largo  specimen,  18  cm. 

TjoealiUf. — There  are  specimens  in  the  National  Museum  from  ntuner* 
ous  stations  between  Woods  Holl,  Mass.,  and  Pensacola,  Fla. 

SQriLLA  MANTIS,  Lfttreillr. 

Squille  mantes  DE  Geek,  M<^m.  pour  Ht^rvir  :\  I'hist.  ties  Insectes,  vii,  p.  533, 1778. 
Squilla  manth,  Latkrille,  Hist.  Nat.  Crust.,  vi,  p.  278,  1802;  Kncycl.  Mrth. 

Hist.  Nat.,  X,  p.  471,  1825.— Miers,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  21, 

18^0. 

Of  this  species,  common  in  the  Mediterranean,  the  Mnseum  possesses 
two  males  collect<Kl  by  Dr.  I).  S.  Jordan  at  Veni<»e,  Italy  (Xo.  5151,  W 
S.N.M.),  and  a  male  an<l  female  from  >^iples,  received  from  liev.  A.  M. 
Norman  (No.  14552,  I  .S.N.M.). 

Sf^riLLA  l»AXAMENSIS.  nijrelow. 
Squilla  jMnamettHiM,  Higklow,  .lolins  llopkhis  I'nix .  (Urc,  i<S,  1891. 
Diagnosis. — Squilhe  with  larfje  trianprulareyes  having  a  slender  stiOk; 
SIX  teeth  on  the  daetylus  of  the  raptorial  claw;  an  ovate  or  elUp- 


Digitized  by  VjOOQ IC 


1894.  PBOCEEDIXGS  OF  THE  XATIONAL  MUSEVM,  527 


soidal  rostrum  with  median  and  marginal  carimne;  a  carapace  having 
five  earinje,  very  small  spines  at  the  anterior  lateral  angles  and  angled 
at  the  sides  posteriorly;  the  lateral  spines  of  the  fifth  thoracic  seg- 
ment curved  a  little  forward  and  acute,  the  lateral  processes  of  the 
next  two  segments  obliquely  truncated  and  subacute;  eight  carinf©  on 
the  abdominal  segments,  all  on  the  last  three  of  these  segments  end- 
ing in  spines;  a  crest  and  curved  lines  of  pits  on  the  telson,  a  long 
ventral  keel,  six  or  eight  marginal  spines  and  fivQ  submedian,  ten  to 
twelve  intermediate  and  one  to  two  lateral  teeth;  the  crest  and  margin 
of  the  telson  as  Avell  as  the  lateral  margins  of  the  abdomen  tlii(ikened 
in  the  male,  the  thickening  being  greatest  at  the  bases  of  the  marginal 
spiiies. 

General  description. — A  female  specimen  of  this  species  is  difficult  to 
distinguish  from  S,  empusa^  Say,  but  an  adult  male  is  easily  recog- 
nized by  the  thickenings  of  the  telson  and  sides  of  the  abdomen,  there 
being  no  trace  of  these  sexual  characters  in  S.  empusa.  The  typical 
form  exhibits  other  points  of  difference  from  that  species,  which  will  be 
mentioned  farther  on. 

The  carapace  occupies  about  two-tenths  of  the  total  length  of  the 
body  and  is  a  little  longer  than  the  telson,  which  is  about  O.IG  or  0.18 
of  the  total  length.  The  width  of  the  telson  at 
its  base  nearly  e(|uals  its  length  and  the  greatest 
width  of  the  carapace.  The  carai>ace  is  nar- 
rowed in  front  so  that  the  distance  between  the 
anterior  lateral  angles  only  slightly  exceeds  half 
of  the  greatest  width.  Tlie  diameter  of  the  body 
just  behind  the  carapace  is  less  than  half  the 
greatest  width  of  the  abdomen. 

The  rostrum  is  ovate  or  subtrianguhir  and 
faintly  marked  by  median  and  marginal  carime. 

The  carapace  has  five  Icmgitudinal  carina*,  the 
median  one  being  bifurcated  at  each  end,  so  as 
to  inclose  a  lozenge-shaped  area,  and  the  lateral 
ones  ending  in  a  minute  sjune  at  each  anterior  Fig.  n. 

lateral  angle. 

All  segments  of  the  hiiul  body  are  provided  thoracic  region  op 

with  submedian  carina*,  except  tlie  fifth  thoracic. 

'  *  Natural  iix-?. 

This  segment,  ^g,  17,  has  a  pair  of  a<;ute  ven- 
tral spines,  and  its  lateral  spines  are  acute  and  slightly  curved  for- 
ward. In  my  jireliminary  description  of  this  species  (1891)  I  spoke 
of  the  margins  of  the  next  two  segments  as  bilobed,  which  is  some- 
what misleading,  for  in  the  first  of  th^m,  while  there  is  an  anterior 
lateral  process  exactly  homologous  to  the  one  found  in  S.  nepa,  still  it 
is  so  small  and  the  posterior  process  is  so  much  larger,  that  the  teem 
tends  to  convey  a  false  impression,  which  I  wish  to  correct.  The  lat- 
eral i)rocesses  of  the  second  of  these  segments  had  better  be  described 
as  indented  or  sinuate.     In  both  cases  the  posterior  processes  are 
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rounded  and  mucronate  or  subacute  in  the  tyi)i(*al  form.     All  the  cari- 
naB  on  the  fourth,  fifth  and  sixth  abdominal  somites  end  in  spines,  and 
there  is  a  spine  in  front  of  the  articulation  of  each  uroi)od.     In  the 
first  abdominal  somite  only  the  marginal  cariniK  end  in  spines;  the 
second  has  si)ines  terminating  the  lateral  cariiue  as  well  as  the  mar- 
ginal ones,  and  the  third  has  also  spines 
on  the  intermediate  ones.    There  is  a 
very  slight  median  tubercle  on  all  but 
the  first  and  sixth  abdominal  segments. 
In  full-grown  males  the  marginal  carinae 
are  thickened.  This  thickening  extends 
as  a  broad  elevation  along  tlie  i>osterior 
margin  and  involves  the  greater  imrt  of 
the  lateral  carinas.     There  is  no  trace  of 
any  such  thickening  in  the  females. 

In  the  female  of  the  typical  form  the 

crest  of  the  telson  ends  in  a  small  spine 

j^,.^  ^g  and  behind  it  there  is  a  small  tubercle. 

The  six  marginal  spines  are  slender  and 

acute  and  have  basal  carinje.    There  is 

Male.    SI  ichtly  enlarged.  .  i*x*j.  a*  f     a.  t  •  £• 

also  a  distinct  anterior  lateral  pair  of 
carinte.  The  denticles  are  large  and 
rounded  and  have  smaller  elevations  at  their  bases.  The  dorsal  surface 
is  marked  on  each  side  by  a  row  of  shallow  pits,  running  nearly  parallel 
to  the  crest  and  a  series  of  about  a  dozen  curved  lines  of  pits,  running 
outward  and  backward.  The  ventral  surface  has  an  exactly  similar 
arrangement  of  these  sculpturings.  There  is  also  a  keel  extending 
about  half  way  from  the  anus  to  the  median  sinus,  and  there  is  a  pair 
of  lateral  carinai.  In  full-grown  males  the  crest  and  the  dorsal  side 
of  the  margin  of  the  telson  are  very  much  thickened  (fig.  18).  The 
basal  elevations  of  the  denticles  on  the  medial  side  of  each  carina 
form  with  it  a  continuous  ridge,  while  there  is  a  distinct  furrow  sepa- 
rating the  carina  from  the  elevations  on  its  lateral  side.  The  marginal 
thickening  is  greatest  at  the  bases  of  the  spines. 

Theeyes  are  broadly  triangular.  The  corneal  axis  isobliciueandabont 
one-fifth  longer  than  the  peduncular  axis,  while  it  is  about  five  one- 
hundredths  of  the  total  length  of  the  body.  The  spines  atthebiisesof 
the  eyes  are  erect  and  truncated.  The  first  three  joints  of  the  first 
antennre  are  aboutequal  in  length  tothecarai)ace.  Thesecond  antennie 
are  about  as  long  as  this  and  the  antennary  scale  is  very  nearly 
two-thirds  as  long.  The  raptorial  claw  is  strongly  developed.  The 
carpus  h.as  a  series  of  teeth  on  its  anterior  margin.  The  outer  margin 
of  the  dactylus  is  not  sinuate  and  lias  no  tubercle  or  one  that  is  hardly 
perceptible  near  the  articulation.  The  appendages  on  the  walkin«: 
legs  are  slightly  spatulate  or  sinuate.  The  ba^^al  prolongation  of  the 
uropoil  is  finely  serrated  on  the  inner  side  and  the  inner  spine  is  twice 
as  long  as  the  outer  onei  and  has  a  minute  Igb^  pi^  the  outer  side  in  thQ 
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middle  of  its  length.  The  terminal  joint  of  the  exopodite  is  about 
two-thirds  the  length  of  the  first  joint,  which  bears  eight  or  nine  mov- 
able spines. 

Varieties. — Animals  answering  to  this  description  appear  to  be  very 
abundant  in  the  Bay  of  Panama.  There  are  three  other  groups  of  speci- 
mens in  the  collection  that  are  distinct  from  these,  but  the  differences 
are  so  slight  that  they  may  all  be  regarded  as  varieties  of  one  species. 
First,  there  are  a  number  of  specimens  from  off  Cape  Lobos,  Mexico,  and 
from  Point  San  Fermin  to  Consag  liock,  Lower  California,  that  are  evi- 
dently of  the  same  species  as  those  I  have  described  as  8.  panamensis, 
but  which  differ  from  them  in  having  the  lateral  spine  of  the  fifth  tho- 
racic segment  more  curved  and  the  anterior  lateral  carinae  of  the  telson 
produced  into  short  spines,  so  that  there  are  eight  marginal  spines  on  the 
telson.  This  form  may  be  designated  as  variety  A.  the  Panama  form 
being  taken  as  the  type  of  the  species.  Variety  B  is  represented  by  a 
few  specimens  from  the  southeast  of  Tiburon  Island,  Mexico.  It  agrees 
with  the  first  in  that  the  telson  has  but  six  marginal  spines,  while  it 
differs  from  this  and  agrees  with  the  last  in  having  a  well-marked  tooth 
upon  the  outer  side  of  the  inner  spine  of  the  basal  i)rolongation  of  the 
uropod,  and  it  differs  from  both  the  others  in  having  tlie  proximal  seg- 
ment of  the  exopodite  not  longer  than  the  distal  segment.  The  mar- 
ginal spine  of  the  fifth  thoracic  segment  is  large  and  curved  forward 
into  a  strongly  sickle-shaped,  acute  process.  The  margins  of  the  next 
two  segments  are  rounded  on  the  anterior  si<le  and  have  their  points 
directed  farther  backward,  and  are  more  sharply  acute  than  in  the 
other  varieties.  This  variety  is  also  very  different  in  its  color  markings, 
if  we  may  judge  from  alcoholic  material.  It  is  murh  less  like  the  type 
than  variety  A,  and  it  may  be  found  eventually  to  rank  as  a  separate 
species,  for  the  only  male  specimens  in  the  collection  are  very  small  and 
immature,  so  that  until  adult  males  have  been  found  we  can  not  tell 
whether  or  not  this  form  possesses  the  characteristic  tel?on  of  ti.  pana- 
menftis. 

It  is  also  with  some  hesitation  that  1  refer  to  tliis  species,  a  single 
young  male  specimen  from  oft*  Cape  Frio,  Brazil.  In  the  shape  of  its 
body,  the  arrangement  of  pigmented  areas  in  the  integument,  and  (he 
form  of  its  eyes  it  resembles  ^\  panamensis  very  much,  and  the  edge 
of  the  telson  appears  to  have  begun  to  thicken,  so  it  is  probably  better 
to  regard  it  as  belonging  to  this  species  rather  than  to  S.  empusa.  If 
this  view  be  accepted  this  specimen  will  re[)resent  a  third  variety,  C. 
It  differs  from  the  type  in  having  the  rostrum  elongated  so  that  it 
partly  covers  the  ophthalmic  segment.  The  anterior  lateral  spines  of 
the  carapace  are  longer.  The  lateral  angles  of  the  second  and  third 
exposed  thoracic  segments  are  longer  and  more  acute.  The  first 
abdominal  segment  carries  lateral  spines  and  the  second  one  has  inter- 
mediate ones.  Moreover,  there  is  a  good-sized  lobe  on  the  outer  side 
of  the  inner  spine  of  the  basal  prolongation  of  the  uropod. 
Proc.  N.  M.  94 34 
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Color. — In  alcoholic  specimens  there  is  a  line  of  dark  pigment  fol- 
lowing both  of  the  longitudinal  sutures  of  the  carapace  and  bordering 
its  anterior  margin,  except  the  middle  third.  The  posterior  margin  of 
the  carapace  and  of  most  of  the  exposed  segments  of  the  body  are 
marked  each  by  a  dark  line.  There  is  also  a  very  dark  triangular  spot 
on  each  side  of  the  telson  near  the  crest.  Variety  B  has  in  addition  a 
large  transverse  dark  spot  on  the  second  and  fifth  abdominal  segments 
and  faintly  marked  transverse  bands  on  thecarapace  and  other  segments. 

Size, — The  largest  specimen  measures  14  cm.  in  length. 

Locality,— Th^  specimens  of  the  type-form,  of  which  there  are  a  large 
number  of  both  sexes  and  of  various  sizes,  were  all  taken  by  the  Alba* 
tro88  in  Panama  Bay  at  a  depth  of  between  26  and  47  fathoms  (Nos. 
18458-18460,  U.S.N.M.).  Of  Variety  A  about  20  specimens  were  taken 
off  Cape  Lobos,  Mexico  (Nos.  18461, 18462,  U.S.N.M.),  2  oft*  Consag  Rock, 
Lower  California  (Nos.  18465,  18466,  U.S.N.M.),  5  off  Diggs'  Point, 
(18467,  U.S.N.M.),  and  10  off  Cape  San  Fermin  (Nos.  18463, 18464,  U.S. 
N.M.).  The  depth  varied  from  12  to  76  fathoms.  Three  females  and 
two  young  males  of  Variety  B  were  taken  in  29  fathoms  of  water  at 
station  3014  southeast  of  Tiburon  Island,  Mexico  (No:  18468,  U.S.N.M.). 
A  single  male  specimen  of  Variety  G  was  captured  oft'  Cape  Frio,  Brazil, 
in  59  fathoms  (No.  18469,  U.S.N.M.). 

SQUILLA  INTERMEDIA,  Bigelow. 
Squilla  intermedia,  Bigelow,  Johns  Hopkins  Univ.  Circ,  106,  p.  102, 1893. 
Diagnosis, — A  Squilla  having  very  large  nearly  T-shaped  eyes;  very 
large  and  strong  raptorial  claws,  with  six  teeth  upon  the  dactylus;  the 
rostrum  narrowed  in  front  and  provided  with  well-marked  median  and 
lateral  carinae ;  five  strong  carinie  on  the  (jarapace,  the  median  one  bifur- 
cated in  front  and  behind,  and  the  lateral  one  ending  in  spines  at  the 
anterior  lateral  angles,  posterior  lateral  margin  angleil;  the  lateral 
margin  of  the  fifth  thoracic  segment  i)roduced  into  a  strongly  sickle- 
shaped  acute  spine,  of  the  sixth  and  seventh  obliquely  truncated  and 
very  acute;  eight  prominent  carina?  on  the  abdominal  segmentsall  ending 
in  spines  except  the  submedian  of  the  first  four  segments;  a  low  crest  on 
the  telson  ending  in  a  small  spine,  a  post-anal  keel  without  a  spine,  the 
dorsal  and  ventral  surfaces  of  the  telson  marked  by  numerous  curved 
lines  of  very  fine  pits,  six  marginal  spines,  and  four  to  six  submedian  den- 
ticles, ten  to  thirteen  intermediate  and  one  lateral  one ;  the  crest  and  dor- 
sal side  of  the  margin  of  the  telson  very  much  thickened  in  the  male,  the 
marginal  thickening  being  continuous  between  the  intermediate  spines. 
General  description, — This  species  stands  in  an  intermediate  position 
between  S,  panamensis  and  S,  biformis.  The  body  is  compactly  and 
strongly  put  together.  The  exposed  thoracic  region  is  about  two-thirds 
the  length  of  the  carapace.  The  latter  occupies  a  little  less  than  one- 
fourth  the  total  length  of  the  body,  while  the  telson  is  just  one- fifth  tlie 
total  length.    The  length  of  the  telson  is  the  same  as  its  width  at  the 


Digitized  by 


Google 


itm,  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM,  531 

base,  and  also  equals  the  greatest  width  of  the  carapace.  The  greatest 
width  of  the  abdomen  is  about  one-tenth  greater  than  the  length  of  the 
carapace.  The  eyes  are  of  somewhat  different  proportions  in  the  two 
specimens  before  me,  for  in  the  female  the  corneal  axis  exceeds  the 
peduncular  one  by  0.43  of  its  length  and  is  0.068  times  the  length  of  the 
bod}",  while  in  the  male  the  corneal  axis  exceeds  the  other  by  only  0.16 
and  is  0.060  times  the  length  of  the  body. 

The  rostrum  is  narrowed  and  rounded  in  front,  and  besides  the  mar- 
ginal carina",  has  a  prominent  median  carina  in  its  anterior  half.  The 
carime  on  the  carapace  are  very  well 
marked,  and  the  cervical  suture  is  very  dis- 
tinct. At  each  of  the  anterior  lateral  angles 
the  lateral  carina  is  continued  into  a  strong 
projecting  spine.  There  is  a  marked  exter- 
nal angle  on  each  posterior  lateral  lobe. 
Submedian  and  lateral  carime  are  present 
on  all  the  exposed  thoracic  segments.  The 
first  one  has  a  strong,  acute  pair  of  ventral 
spines,  besides  the  sickle-shaped  lateral 
spines.  The  lateral  processes  of  the  next 
two  segments  resemble  those  of  8.  biformiSy 
but  are  more  acute.    The  abdominal  carinas  ^*^*  ^^' 

are  very  prominent  and  the  spines  are  strong  ™'^''  ^*"  ^'^'^'^^  intbrmbdia. 
and  sharp.    There  is  a  small  spine  in  front  of  **""  shihoreniaoH. 

the  articulation  of  the  uropod.    In  the  male 

the  marginal  carinae  are  very  slightly  thickened.  The  telson  of  the 
female  is  very  similar  to  that  of  the  female  S.  hiformis.  The  crest  rises 
gradually  from  the  general  surfai^e,  which  is  smooth  except  for  about 
a  dozen  curved  lines  of  very  shallow  pits,  the  lines  branching  at  the 
periphery.  The  carinte  at  the  bases  of  the  marginal  spines  are  small 
and  low.  There  is  also  a  pair  of  anterior  lateral  carime  separated  from 
the  i)08terior  pair  by  only  a  slight  dorsal  notc;h.  There  are  slight  ele-. 
vations  at  the  bases  of  the  denticles.  This  specimen  differs  from  a 
female  of  8,  hiformis  in  having  fewer  and  larger  denticles  on  the  telson, 
larger  marginal  spines,  a  higher  crest,  and  no  spine  on  the  short  ven- 
tral keel.  In  the  male  (fig.  19)  the  crest  and  the  margin  of  the  telson 
are  much  thickened  on  the  dorsal  side.  But  it  differs  from  the  male 
S,  hiformis  in  having  the  marginal  ridge  interrupted  in  two  places  on 
each  side.  One  of  these  marks  the  end  of  the  anterior  lateral  carina, 
and  the  other  is  just  behind  the  lateral  denticle.  Except  for  these, 
the  ridge  is  smooth  and  continuous  and  therefore  quite  different  from 
the  condition  found  in  8.  panamensis. 

The  basal  i)rolongation  of  the  uropod  is  finely  serrated  on  its  inner 
margin,  and  the  inner  spine  has  a  rounded  lobe  in  the  middle  of  its 
outer  side.  The  proximal  joint  of  the  exopodite  is  but  a  little  longer 
than  the  distal  one  and  bears  seven  movable  spines.    The  eyes  are  large 
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and  broadly  T-shaped,  especially  in  the  female.  The  male  has  rounded 
processes  at  the  bases  of  the  eyes,  while  in  the  female  they  are  acute. 
The  ophthalmic  segment  is  emarginate  in  front.  The  next  segment 
is  completely  covered  by  the  rostrum  and  bears  a  pair  of  acute  spines. 
The  first  three  joints  of  the  first  antennse  are  longer  than  the  carapace. 
The  second  antennae  are  about  as  long  as  the  carapace,  and  the  anteu- 
nary  scales  are  three- fourths  as  long.  The  raptorial  claw  is  so  long 
that  when  folded  it  extends  as  far  back  as  the  most  posterior  i>oint  of 
the  carapace.  There  are  two  short  spines  on  the  outer  margin  of  the 
carpus.  The  pectinations  on  the  inner  margin  of  the  manus  have  an 
undulating  outline.  The  dactylus  has  six  strong  teeth.  It  is  angled 
near  the  articulation,  but  from  tlie  angle  to  the  tip  of  the  terminal 
tooth  its  outer  edge  forms  a  simple  curve.  The  ai)pendage8  on  the 
three  posterior  pairs  of  thoracic  legs  are  linear  or  narrowly  spatulate. 

Size» — Length  of  the  largest  specimen,  10.5  cm. 

Locality. — There  are  but  two  specimens  in  the  collection,  both  collected 
by  the  Albatross.  One,  a  male,  was  taken  in  1885  at  station  2378,  in 
the  Gulf  of  Mexico,  near  the  delta  of  the  Mississippi  (No.  9658,  U.S. 
N.M.).  The  other,  a  female,  was  taken  in  18S6  at  station  2G55,  in  the 
Atlantic,  north  of  Little  Bahama  Bank  (No.  11543,  U.S.N.M.). 

SQUILLA  BIFORMIS,  Bigelow. 
Plate  XXI. 
Squilla  biformU,  Bigelow,  Johns  Hopkins  L'niv.  Circ,  88, 1891. 

Diagnosis. — Eyes  large,  subtriangular  or  nearly  T-shaped;  dactylus 
of  the  raptorial  claw  with  six  teeth;  rostrum  ovate,  with  median  and 
marginal  carime;  carapace  provided  with  five  well-marked  carina*, 
anterior  lateral  angles  produced  into  small  acute  spines,  posterior 
lobes  angled  at  the  sides;  lateral  spines  of  the  first  exjwsed  thoracic 
segment  strong,  well  curved  forward,  and  acute,  lateral  proce^vses  of 
the  next  two  segments  obliquely  truncated  and  acute;  eight  prominent 
carinas  on  the  first  five  abdominal  segments;  telson  with  a  crest,  a  short 
ventral  keel  produced  into  a  stout  8[)ine  directed  backward,  and  the 
general  surface  marked  by  many  symmetrically  curvcnl  lines  of  shallow 
l)its,  the  dorsal  surface  in  males  elevated  into  a  continuous  smooth 
thickening  around  the  entire  free  border;  in  females  no  elevations  at 
the  bases  of  the  denticles  and  very  small  cariine  at  the  bases  of  the 
six  marginal  spines;  five  to  seven  submedian  denticles,  15  to  19  inter- 
mediate, and  one  lateral,  all  small. 

General  description. — This  is  a  large  species,  about  17  cm.  long.  The 
carapace  (pi.  xxi)  equals  in  length  the  exposed  thoracic  segments  and 
the  telson  measured  from  its  base  to  the  tip  of  the  submedian  spines, 
and  is  somewhat  less  than  half  a^  long  as  the  first  six  abdominal  seg- 
ments.   The  body  widens  gradually  from  the  posterior  margin  of  the 
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Squilla  BIFORMIS. 
Male.     About  three-fourths  natural  size. 
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carai)ace  to  the  second  abdominal  segment,  then  keeps  about  the  same 
width  back  to  the  telson. 

The  rostrum  is  as  broad  as  it  is  long  and  is  broadly  rounded  in  out- 
line anteriorly.  It  extends  over  the  first  an  ten  nary  segment.  The 
median  and  marginal  carinje  are  well  marked,  the  former  extending, 
however,  only  along  the  first  half  of  the  rostrum.  The  length  of  the 
carapaceL  equals  nearly  the  posterior  width  and  is  about  twice  the  width 
between  the  anterior  lateral  angles.  All  five  carinje  are  well  marked. 
The  median  is  bifurcated  fore  and  aft,  and  it  and  the  intermediate  are 
interrupted  by  the  transverse  suture.  There  is  a  median  tubercle  on 
the  posterior  margin.  The  anterior  lateral  angles  are  rounded  except 
at  the  point  of  termination  of  the  intermediate  carina,  where  a  sharp 
spine  arises  abruptly.  The  posterior  lateral  lobes  are  obtusely  angled 
laterally. 

The  exposed  thoracic  segments  are  provided  with  well-marked  sub- 
median  and  intermediate  carinje.  The  ventral  spine  of  the  first  exposed 
segment  is  obliquely  flattened  and  acuminate,  the  lateral  one  is  flat- 
tened dorsoventrally,  curved  forward,  and  acute.  The  lateral  margins 
of  the  next  two  segments  are  obliquely  truncated  and  acute. 

The  first  five  abdominal  segments  have  submedian,  intermediate, 
lateral,  and  marginal  dorsal  carime.  The  sixth  has  all  but  the  latter, 
and  the  second,  third,  fourth,  and  fifth 
have  double  median  tubercles.  Th(3  niar- 
ginal  and  lateral  carina*,  of  the  first  ab- 
dominal somite  end  posteriorly  in  spines. 
This  is  true  of  all  but  the  submedian  in 
the  second,  third,  and  fourih,  and  in  the 
fifth  and  sixth  they  all  end  in  spines. 

The  telson  is  a  little  shorter  than  broad 
and  generally  rounded  in  outline.  There 
are  six  relatively  small  marginal  spines 
which  in  the  female  (fig. 20)  are  continued 
into  very  slightly  elevated  carin.ne.  The 
anterior  lateral  cariniu  are  distinct,  but 
not  prolongefl  into  sjunes.    The  subme  '^*^"* 

dian  spines  are  divergent.    BetNveen  each  "^^^^  '''  «^"'^^'^  «»^«^^« 

submedian  spine  and  the  shallow  median  '•"*''  ''^'"'  ''^'^ 

sinus  there  are  five  or  seven  blunt  teeth. 

Between  a  submedian  and  an  interiuediate  there  are  15  or  17,  and  there 
is  one  between  the  intermediate  and  lateral  spines.  The  crest  is  rather 
broad  and  terminates  in  a  very  small  spine.  On  the  ventral  surface  there 
is  a  short  prominent  keel,  which  is  drawn  out  into  a  stout  and  sharp 
spine,  pointed  directly  backward.  Both  dorsal  and  ventral  surfaces  are 
marked  by  numerous  symmetrical  curved  lines  of  shallow  pits,  and  the 
dorsal  surface  is  slightly  roughened  between  them.  In  the  adult  male 
(pi.  xxi)  the  crest  is  thickened  and  whole  nmrgin  of  the  telson  is  very 
much  swollen  on  the  dorsal  side,  so  that  all  the  carime  run  together. 
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The  eyes  are  very  large  and  nearly  T-shaped.  The  corneal  part  is 
very  prominent,  is  more  than  twice  as  long  as  the  stalk,  and  is  divided 
into  two  parts  by  a  slight  groove.  The  anterior  process  of  the  ocular 
segment  is  emarginate.  The  lateral  processes  are  flat,  broad,  and 
obtuse.  The  first  antennae  are  rather  long,  about  the  length  ot  the  last 
five  abdominal  segments.  The  spines  of  the  corresponding  segment  are 
short,  straight,  and  acute.  The  second  antennae  reach  a  little  beyond 
the  base  of  the  flagella  of  the  first  ])air.  The  antennary  scald  is  large. 
The  raptorial  claw  is  strong.  The  dactylus  has  six  long  claws.  The 
pectinations  on  the  manus  are  in  a  slightly  undulating  line.  The  carpus 
has  two  or  three  short  processes  on  the  anterior  edge.  The  appendages 
to  the  thoracic  appendages  are  linear.  The  inner  spine  of  the  basal 
prolongation  of  the  uropod  is  more  than  twice  as  long  as  the  outer  one, 
and  has  a  very  small  tooth  on  its  outer  side,  about  the  middle  of  its 
length,  and  the  inner  edge  is  serrated.  The  endopodite  has  its  sides 
nearly  parallel.  The  terminal  joint  of  the  exopodite  is  nearly  three- 
fourths  the  length  of  the  first  joint.  On  the  outer  edge  of  this  joint 
there  are  eight  to  ten  movable  spines,  usually  nine.  In  fully  mature 
specimens  the  difference  between  the  sexes  is  very  marked.  In  the 
adult  male,  besides  the  thickening  of  the  crest  and  the  margins  of  the 
telson,  the  marginal  carinae  of  the  other  abdominal  somites  are  very 
broad  and  thick,  and  each  one  is  connected  along  the  i^osterior  margin 
of  the  somite  with  the  lateral  carina,  which  is  a  little  broader  than 
in  the  female.  The  general  shape  of  the  abdomen  differs  in  the  two 
sexes,  the  first,  second,  and  third  segments  being  much  wider  in  the 
male  (pi.  xxi). 

The  young  males  in  the  collection  (e.  g.,  two  5.4  and  7.4  cm.  long, 
respectively)  are  in  general  like  mature  females,  but  differ  in  certain 
l^eculiarities  of  the  telson.  The  crest  is  sharp  and  ends  in  a  prominent 
spine.  The  marginal  spines  are  relatively  much  larger  than  in  the 
adult.  Between  the  submedian  spines  and  the  median  sinus  there  are 
next  the  spine  two  or  three  ordinary  teeth,  then  for  the  rest  of  the  dis- 
tance to  the  sinus  it  appears  as  if  the  teeth  were  ftised  and  their  outer 
edges  produced  into  a  number  of  very  fine  teeth.  This  is  most  marked 
in  the  younger  specimens.  In  a  nearly  full  grown  female  the  pair  of 
teeth  next  the  sinus  were  found  to  possess  similarly  serrated  borders. 

Color, — The  alcoholic  specimens  have  no  characteristic  coloring. 

Size. — The  largest  specimen  is  a  male  17  cm.  long. 

Locality. — The  Albatross,  in  1889,  captured  three  large  males,  two 
small  ones,  and  two  large  females,  in  the  Gulf  of  California,  off  La  Paz 
Harbor,  at  a  depth  of  112  fathoms  (No.  18493,  U.S.N.M.).  The  Alba- 
tross expedition  of  1891,  under  the  direction  of  Dr.  Alexander  Agassiz, 
took  66  specimens  of  both  sexes  and  various  sizes  at  stations  3389, 
3391,  3396,  and  3397  (No.  18474,  U.S.N.M.),  in  Panama  Bay,  the  depth 
varying  firom  85  to  259  fathoms. 
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SQUILLA  RAPHIDEA,  F  a  b  r  i  c  L  u  s. 

SquiUaarenariamarinay  Seba,  Thesaurus,  iii,  p.  50,  1758. 

Squilla  raphidea,  Fabrich's,  Ent.  Syst.  Suppl.,  p.  416, 1798.— Latreille,  Encycl. 
M6tb.,  X,  p.  471,  1825.— Milne-Edwards.  Hist.  Nat.  Crust.,  ii,  p.  524, 1837.— 
White,  List  Crust.  Brit.  Mus.,  p.  84, 1847.— Miers,  Ann.  and  Mag.  Nat.  Hist. 
(5),  V,  p.  27,  1880. 

Squilla  nuintU,  var.  7i.  majoTf  Lamarck,  Hist.  Anim.  sans  Vert.,  v,  p.  187, 1818. 

Squilla  harpax,  dk  Haan,  Fauna  Japon.  Crust.,  p.  222, 1849. 

The  Museum  contains  two  specimens,  one  from  Hongkong,  China, 
collected  by  W.  Stimpson  on  the  Xorth  Pacific  Exploring  Expedition 
(No.  2108,  U.S.N.M.),  the  other  collected  by  the  U.  S.  S.  Palos,  no 
locality  given  (No.  5146,  U.S.N.M.). 

SQUILLA  NEPA,  Latreille. 

f  Cancer  (maniis)  diyitaliSf  Hkrbst,  Naturg.  Krabben  und  Krebse,  p.  93,  pi. 
xxxiii,  fig.  1,  1796. 

Squilla  nepa,  Latreille,  Encycl.  M^tb.  Hist.  Nat.,  x,  p.  471,  1825. — Milne- 
Edwards,  Hist.  Nat.  Crust.,  ii,  p.  522,  1837. — Berthold,  Abbaudl.  d.  kon. 
Gesellscb.  d.  Wiss.  Guttingen,  ill,  1845. — db  Haan,  8iebold's  Fauna  Japonica, 
1850.— Bioeluw,  Jobns  Hopkins  Univ.  Circ,  106,  p.  102,  1893. 

f  Squilla  nepa,  Hrllkr,  Reise  der  Novara,  Crust.,  p.  124, 1865. — Miers,  Cat.  New 
Zeal.  Crust.,  p.  89, 1876;  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  25,  1880. 

f  Squilla  oratwia,  DanA;  Crust.  U.  S.  Expl.  Exped.,  xiii,  i,  p.  621,  1852. 

f  Squilla  Edwardsiiy  (jiEBBL,  Zeit«cbr.  f.  d.  gesanimt.  Naturwiss.,  xviii,  p.  319, 
1861. 

f  Squilla  Massarensia,  Kossmann,  Zool.  Ergeb.  eiuer  Ueise  in  dem  Kiisteng.  des 
Rotbcn  Meeres,  ii,  p.  99,  1880. 

Diagnosis. — A  Squilla  with  very  small  eyes,  the  corneal  axis  being 
about  three-fourths  the  length  of  the  peduncular  one  and  at  right 
angles  to  it,  and  0.029  times  the  length  of  the  body;  the  dactylusof 
each  raptorial  claw  deeply  sinuate  on  its  outer  margin  and  provided  on 
its  inner  margin  with  six  teeth,  including  the  terminal  one;  an  ovate 
rostrum  with  marginal  carinaB  and  a  small  median  tubercle;  five  carinae 
on  the  carapace,  the  median  one  bifurcated  for  nearly  or  more  than  half 
its  length;  spines  at  the  anterior  lateral  angles  of  the  carapace  extend- 
ing farther  forward  than  the  suture  between  the  carapace  and  rostrum, 
the  posterior  lateral  angles  being  evenly  rounded;  no  ventral  spines  on 
first  exposed  thoracic  segmentbut  instead  an  additional  lateral  process, 
making  two  on  each  side,  the  anterior  one  being  curved  forward  and 
acute  and  the  posterior  one  much  smaller,  narrow,  straight,  and  blunt; 
the  lateral  margins  of  the  next  two  segments  bilobed,  the  two  lobes  on 
the  first  one  being  of  equal  length  and  rounded  or  subacute,  but  the 
posterior  one  broader  than  the  other,  while  on  the  second  one  the  ante- 
rior lobe  is  very  much  the  smaller;  eight  submedian  carina?  on  all  the 
segments  of  the  hind  body  except  the  first  exposed  thoracic ;  a  crest  and 
a  keel  on  the  telson  and  symmetrical  lines  of  pits  on  each  side;  six 
marginal  spines  and  eight  basal  carime  and  between  the  former  two 
to  three  submedian,  eight  to  ten  intermediate,  and  one  lateral  denticle. 
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Locality, — The  collection  contains  two  female  specimens.  One  of 
these  is  from  Singapore  (No.  2120,  U.S.N.M.),  and  was  collected  by 
J.  D.  Dana  while  with  the  U.  S.  Exploring  Expedition  under  Wilkes. 
The  original  label  bears  the  name  ^-  Squilla  rhetorica,  S.  &  M."  The 
other  one  is  labeled  Borneo  (No.  15G27,  U.S.N.M.),  and  the  name  of 
the  collector  is  not  given. 

B&niarJcs  on  Hijnonymy, — In  the  collection  of  the  National  Museum 
I  have  found  two  sets  of  specimens,  either  of  which  corresponds  perfectly 

with  the  description  of  Squillu 
7iepa,  Latreille,  as  given  by 
Miers,  but  which  are  evidently 
distinct.  The  most  striking 
diifer^nce  is  in  the  eyes.  Of 
one  set,  these  are  small  and  of 
the  CJiloridella  type;  of  the 
other,  they  are  large  and  of  the 
type  found  in  S.  mantis.  Fur- 
ther comparison  shows  other 
points  of  difference.  The  ques- 
tion immediately  presents  it- 
self, which  of  these  is  the  form 
that  was  originally  described 
as  Squilla  nepa  f  and  this  sug- 
gests the  further  question,  is 
the  other  form  a  new  species, 
or  has  it  been  described  under 
one  of  tlie  several  names  now 
^^^  ~^'  regarded  as  synonymous  with 

CEPHALIC  REGION  OF  S(^U1I.LA   NKPA.  TlCVa  f 

snghtiy  eourged.  Latreillc's  original  descrip- 

tion of  Squilla  nepa  is  based  on  a 
single  specimen  from  China,  is  very  short,  and  applies  equally  well  to 
either  of  our  forms ;  but  he  refers  to  the  figure  given  by  Herbst  (1796)  of 
Squilla  digitalis,  and  in  this  the  animal  is  represented  as  having  small 
eyes,  the  corneal  axis  not  exceeding  the  peduncular  one.  This  would 
indicate  that  the  original  S.  nepa  was  our  small-eyed  form.  Miers 
says,  to  be  sure,  that  this  figure  seems  intended  for  S.  mantisyhut  this 
does  not  seem  to  me  to  be  true.  Although  Herbst  gives  Squilla 
mantis,  De  Geer,  etc.,  as  a  synonym  of  his  '' Cancer  (mantis)  diyitalis,^ 
it  appears  to  me  that  he  had  chiefly  in  mind  the  East  Indian  form,  and 
took  it  for  granted  that  the  Mediterranean  one  was  the  same,  for  in 
his  figure  (Tab.  33,  fig.  1)  the  margins  of  the  thoracic  segments  are 
bilobed,  thus  plainly  showing  the  chief  characteristic  that  separates 
the  two  species,  and  in  the  text  he  says: 

Das  Vaterland  ist  OstindieD ;  aucli  findct  man  ihn  haiifig  im  Adriatischen  Mecre 
und  im  Libumischen  Meerbiisen,  woselbst  er  Canochia  genanut  wird. 

Except  in  a  few  points,  however,  the  description  given  by  Herbst 
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would  apply  equally  well  to  any  Squilla  related  to  S.  mantis^  and  it  seems 
to  be  the  general  opinion  of  the  zoologists  that  followed  hiui  that  his 
figures  are  unreliable.  We  may,  therefore,  follow  the  general  usage 
and  give  to  Latreille  the  credit  of  first  clearly  distinguishing  the  Medi- 
terranean from  the  Indian  species. 

Turning  now  our  attention  to  8,  oratoria,  De  Haaii,  the  most  promi- 
nent synonym  of  S,  nepa  given  by  Miers,  we  find  that  Heller  (18G8) 
separates  forms  under  these  two  names,  but  as  noted  by  Miers,  does 
not  give  his  reasons  for  doing  so.  Dana  (18*52)  reports  this  species 
from  Singapore,  but  his  short  description  contains  nothing  to  dis- 
tinguish it  from  S,  nepa.  De  Haan's  original  description  (1850)  is  a 
short  one  in  Latiii  and  contains  nothing  that  is  not  also  true  of  S.  nepa. 
In  his  analytical  key  he  8ei)arates  the  two  by  the  difference  in  the 
length  of  the  anterior  lateral  angles  of  the  carapace.  So  far  Miers 
appears  to  be  right  in  regarding  the  two  as  synonyms,  but  De  Haan's 
figure  differs  from  the  one  of  Ilerbst  referred  to  by  Latreille  in  represent- 
ing the  animal  as  having  large  triangular  eyes.  Moreover,  De  Haan 
gives  S.  affiniSj  Berthold,  as  a  synonym  of  8.  oratoria  and  when  we 
refer  to  Berthold's  paper  (1845)  we  find  what  we  were  seeking,  a  clear 
distinction  between  the  large  eyed  and  small-eyed  forms  of  S.  nepa. 

Berthold  founded  his  species,  S.  affinu^  upon  some  specimens  that  he 
purchased  from  a  ship  that  had  been  to  China.  In  his  museum  he 
found  an  old  specimen  n\arked  8.  digitaHs  that  corresi)onded  to  the 
descriptions  of  S.  nepa  given  by  Latreille  and  by  Milne- Edwards. 
Comparing  the  two  he  found  the  following  differences: 

Squilla  affiniHj  liKUTiiOLD.  Squilla  nepa,  Latkeillk. 

The  cornea iiieaanres  ol)liquely  2^ '".  Only  l^'". 

The  upper  end  of  tlie  peduncle  reaches  The  upper  end  of  the  peduncle  hardly 
nearly  to  the  upper  end  of  the  cornea  ko  i  reaches  any  farther  forward  than  the 
that  the  latter  is  placed  ohliqiiely  above  other,  so  that  the  cornea  is  ])laced  directly 
or  below  the  peduncle.  .  in  front  of  the  peduncle. 

The  rostrum  has  an  upturned  outer  !  The  rostrum  has  no  such  upturned 
margin.  border.     (See  marginal  carina  shown  in 

:  fig.  21). 

The  anterior  bifurcation  of  the  median         This    bifurcation     reaches    backward 
carina  of  the  cara]>ace  reaches  backward     nearly  half  the  length  of  the  carapace, 
only  one-fifth  of  its  length.  ! 

The  anterior  lateral  angles  of  the  cara-  '       These  angles  are  strongly  produced  so 
pace  do  not  extend  beyond  its  anterior     that  they  extend  beyond  this  border, 
frontal  border. 

The  denticles  un  the  telson  are  swollen         The  denticles  have  no  swollen  eleva- 
and  are  arrange<l  oblitinely  anterior  pos-     tion  and  point  directly  backward, 
teriorly.  The  body  is  more  slender,   leas  high 

The  whole  body  is  thicker,  relatively      and  broad. 
to  its  length  broader  and  higher. 

The  last  joint  of  the  raptorial  claw  is  The  last  joint  of  the  raptorial  claw  has 
slightly  bent,  but  not  sinuate.  the  proximal  half  of  its  outer  margin 

I  strongly  sinuate. 

Both  sets  of  my  specimens  have  rostra  with  carinated  margins,  and 
I  fail  to  find  any  essential  differences  between  them  in  the  denticles  on 
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the  telson  or  in  the  general  proportions  of  the  body.  Otherwise,  the 
distinguishing  characters  given  by  Berthold  hold  for  my  specimens  and 
1  am  convinced  that  they  represent  two  distinct  species.  As  Berthold 
was  the  first  to  separate  these  species  we  should  undoubtedly  follow 
his  nomenclature,  regarding  the  small-eyed  form  as  8.  nepa,  Latreille, 
and  giving  his  name  8.  affinis  to  the  other.  Berthold's  description  of 
the  latter  is  very  complete,  is  accompanied  by  measurements  and  fig- 
ures, and  was  published  five  years  before  de  Haan's.  T  can  not  see  that 
de  Haan  had  any  warrant  for  replacing  Berthold's  name  for  this  species 
by  one  of  his  own,  and  the  latter  should  be  dropped. 

The  similarities  and  differences  between  these  two  species  as  exhibited 
in  the  collection  before  me  are  expressed  briefly  in  the  definition  given 
above  and  in  the  one  which  follows. 

SQUILLA  AFFINIS,  Berthold. 

Squilla  ajffinis,  Berthold,  Abhandl.  kon.  Gesellsch.  Wise.  Gottingen,  in,  p.  26. 

1845.— BiGELOW,  Johns  Hopkins  Univ.  Circ,  106,  p.  102, 1893. 
Squilla  orator iaj  DE  Haan,  Siebold's  Fauna  Japon.  Crust.,  p.  223,  1850. 
f  Squilla  oratorii,  Heller,  Reise  der  Novara,  Crust.,  p.  124,  1865. 
?  Squilla  vepa,  MiERS,  Ann.  and  Mag.  Nat.  Hist.  (5),  v,  p.  25,  1880. 
.     Squilla  nepa.  Brooks,  Voy.  of  the  Challenger,  xvi,  ii,  p.  25,  1886. 

IHagnoHis, — A  Squilla  with  large  triangular  eyes,  the  corneal  axis 
being  oblique  and  as  long  as  or  usually  longer  than  the  peduncular  one 

and  0.05  times  the  length  of  the  body; 
the  outer  margin  of  the  dactylus  of  the 
raptorial  claw  not  sinuate  or  only 
slightly  so;  six  teeth  on  the  dactylus; 
the  rostrum  slightly  truncated  and 
provided  with  marginal  carin*  and  a 
median  tubercle;  five  carinae  on  the 
carapace,  the  median  one  not  bifur- 
cated for  more  than  one-fourth  its 
length,  and  the  lateral  ones  continued 
into  the  anterior  lateral  spines,  which 
do  not  reach  as  far  forward  as  the 
suture  between  the  rostrum  'and  cara- 
pace, the  posterior  lateral  angles  evenly 
rounded;  no  ventral  spines  on  the  first 
exposed  thoracic  segment,  its  lateral 
processes  and  those  of  the  next  two  seff- 

Fiff  •>2 

ments  bilobed  as  in  8.  nepa;  submedian 
cEPHAuc  REGION  OK  SQUILLA  AFFINIS.  cariua?  prcscut  ou  all  cxcept  the  first 

shfhtiy  eni.r,e.i.  scgments  of  thc  hind  body;  crest,  keel, 

and  symmetrical  lines  of  pits  on  the 
telson  and  six  marginal  spines,  eight  basal  carina^,  and  between  the 
former  four  to  five  submedian,  seven  to  nine  intermediate,  and  one  lat- 
eral denticle.* 


*  See  remarks  on  Synonymy  under  S.  nepa. 
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Locality. — There  are  in  tlie  collection  one  male  and  tliree  females, 
bronglit  by  J.  B.  Bernadou,  U.  S.  Navy,  then  of  the  U.  S.  S.  Alert, 
from  Nagasaki,  Japan,  and  supposed  to  be  from  Korea  (No.  14116,  U.S. 
N.M.) ;  two  males  collected  by  P.  L.  Jouy  in  1885  at  Fuaan,  Korea  (No. 
12426,  U.S.N.M.) ;  a  small  female  from  Japan,  purchased  of  H.  A.  Ward 
(No.  15628,  TJ.S.N.M.),  and  a  much  smaller  one  from  Yokohama,  Japan 
(No.  9347,  TJ.S.N.M.);  two  specimens  from  the  U.  S.  S.  Palos  (No.  5145, 
U.S.N.M.),  and  a  number  collected  by  R.  Hitchcock  in  Japan  (No. 
13940,  U.S.N.M.),  and  by  W.  Stimpson  at  Hongkong  (No.  20()4,  U.S. 
N.M.). 

SQUILLA  ALBA,  Bigelow. 

Plate  XXII. 

Squilla  alha^  Bigelow,  Johns  Hopkins  Univ.  Circ,  106,  p.  103,  1893. 

IHagnonis. — A  species  possessing  very  large  triangular  eyes,  the  cor- 
neal axis  being  oblique;  a  pair  of  large  raptorial  claws  with  six  teeth 
on  the  dactylus;  an  ovate  rostrum  with  obsolete  carinie;  a  carapace 
with  five  carinae,  the  median  one  not  bifurcated  in  front,  with  the 
anterior  lateral  angles  produced  into  spines,  and  the  posterior  lateral 
angles  rounded;  no  ventral  spines,  but  two  lateral  lobes  on  each  side 
of  the  first  exposed  thoracic  segment,  the  anterior  one  being  large, 
strongly  curved  forward  and  acute,  the  i)osterior  one  short  and  rouiided ; 
rounded  lateral  margins  on  the  next  two  segments,  not  bilobed;  eight 
carinae  on  the  abdominal  segments;  a  nearly  smooth  telson  with  a  low 
crest  ending  in  a  spine  and  a  few  curved  lines  of  confluent  pits  upon 
its  dorsal  surface;  six  marginal  spines  and  between  them  five  to  six 
submedian,  twelve  intermediate,  and  one  lateral  denticle;  a  large 
rounded  lobe  on  the  inner  tooth  of  the  basal  prolongation  of  each  uro- 
pod  and  one  in  the  angle  between  the  two  teeth. 

Oeneral  description. — This  is  a  well-marked  and  striking  species. 
The  color  of  the  living  specimens  at  once  attracts  attention.  Except 
for  the  corneal  region  of  the  eyes,  which  is  yellowish,  the  whole  animal 
is  a  pure  opaque  white,  marked  by  only  a  few  symmetrically  and  defi- 
nitely placed  minute  black  spots,  the  positions  of  which  are  shown  in 
pi.  xxii.  The  shape  of  the  animal  is  also  peculiar.  The  carapaee  and 
the  exposed  portion  of  the  thorax  are  equal  in  length  and  together 
make  up  about  four-ninths  of  the  total  length  of  the  body.  The  seg- 
ments in  front  of  the  carapace  are  also  elongated  so  that  the  rostrum 
does  not  completely  cover  the  first  antennary  segment.  Moreover,  the 
eyes  are  unusually  large,  so  that  the  whole  ceplialothoracic  region  has 
a  drawn-out  appearance,  not  well  shown  in  the  figure.  The  rostrum 
is  ovate  and  nearly  smooth,  the  median  and  lateral  carinsv  being  only 
faintly  marked. 

The  general  surface  of  the  carapace  is  smooth  and  i)olished;  the 

median  carina  is  not  bifurcated  in  front,  but  stops  short  some  distance 

I         before  it  reaches  the  anterior  edge  of  the  carapace.    The  lateral  carinas 
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run  forward  very  dose  to  the  edge  and  pass  into  the  anterior  lateral 
angles.  The  first  exposed  thoracic  segment  has  subraedian  and  lateral 
carina?  as  well  as  the  rest.  Its  lateral  processes  recall  the  condition 
found  in  S.  nepa,  Latreille.  There  are  no  ventral  spines  and  there  is  a 
strong  and  sharp  lateral  one  curved  until  it  points  directly  forward 
and  bearing  on  its  posterior  side  a  flattened  rounded  lobe.  The  lateral 
processes  of  the  next  two  segments  are,  however,  not  bilobed,  but  are 
broad  and  rounded  and  only  slightly  emarginate  on  the  anterior  side. 
The  small  lobe  on  the  fourth  segment  is  rounded. 

The  abdomen  is  rather  compactly  i>ut  together.  Only  a  small  num- 
ber of  carinae  end  in  spines,  namely,  the  usual  six  on  the  sixth  segment, 
all  but  the  submedian  on  the  flftli,  and  the  lateral  and  marginal  ones 
on  the  fourth.  The  spine  in  front  of  the  articulation  of  the  uropod  is 
very  minute  or  absent.  The  length  of  the  telson  is  five  sixths  of  its 
width  at  the  base.  It  has  an  acute  median  crest  ending  posteriorly  in 
a  stout  spine.  Of  the  six  marginal  spines  the  intermediate  pair  is  much 
the  longest  and  stoutest.  They  all  have  short  low  carinse  at  their 
bases.  The  anterior  lateral  carinie  form  no  angles  at  their  posterior 
ends,  but  taper  off  gradually.  Tlie  lateral  denticles  are  very  acute 
and  without  elevaticm  at  their  bases.  There  are  about  six  oblique, 
faintly  marked  rows  of  confluent  i)its  on  the  dorsal  surface  of  the 
telson  on  each  side  of  the  crest,  besides  the  row  of  pits  on  each  that 
runs  nearly  parallel  to  it.  The  ventral  surface  has  a  corresponding 
series  of  obsolete  pits  and  there  are  faint  cariuje  also  on  the  bases  of 
the  submedian  and  intermediate  spines,  an  unusual  feature,  other- 
wise the  ventral  surface  of  the  telson  is  perfectly  smooth,  there  being 
no  keel  nor  lateral  carinas 

The  basal  i)rolongation  of  the  uropod  is  serrated  along  its  inner 
margin,  and  besides  the  large  rounded  lobe  in  the  middle  of  the  outer 
side  of  the  inner  spine  there  is  another  similar  lobe  in  the  angle  between 
the  two  spines.  The  first  joint  of  the  exopodite  is  a  little  longer  tban 
the  distal  one  and  bears  six  movable  spines. 

The  corneal  portion  of  the  eyes  is  unusually  large  in  proportion  to 
the  size  of  the  body,  and  is  much  greater  in  bulk  than  the  pedicle. 
The  pedicle  is  small  and  inversely  conical,  while  the  corneal  region  is 
voluminous  and  reniform.  The  ophthalmic  segment  bears  a  short 
rounded  process  at  the  base  of  each  eye.  The  lateral  x)rocesses  on  tlie 
next  segment  are  subacute.  The  first  anteniue  reach  nearly  half  the 
length  of  the  body,  the  first  three  joints  being  as  long  as  the  carapace. 
The  second  antennje  are  as  long  as  the  carapace,  and  the  antennary 
scale  is  about  half  as  long.  The  raptorial  claws,  when  folded,  do  not 
reach  to  the  posterior  extremity  of  the  carapace.  The  carpus  has 
merely  a  slightly  elevated  ridge  on  its  anterior  margin.  The  dactylus 
has  a  minute  i)rqiection  on  its  outer  margin  near  the  articulation. 

The  appendages  of  the  walking  legs  are  linear. 

Color. — The  eyes  are  yellowish,  while  the  rest  of  the  body  is  opaque 
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Squilla  alba. 

Nearly  three  times  natural  size. 
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white,  witli  a  few  symmetrically  placed  black  spots.  (See  pi.  xxii.) 
The  same  number  of  spots  is  not  always  present. 

Size, — The  largest  of  the  two  specimens  is  4.1  cm.  in  length. 

Locality, — Two  females  were  collected  by  me  in  Bimini  Harbor,  Baha- 
mas, where  they  were  found  burrowing  in  the  calcar<»ous  sand.  (No. 
18495,  U.S.N.M.). 

SQUILLA  RUGOSA,  B  i  j,'  e  I  <»  w. 

Squilla  rugosay  BiGELOW,  Johns  Hopkins  Univ.  Circ,  106,  p.  102,  1893. 

Diagnosis. — A  Squilla  having  large  triangular  eyes  with  oblique  cor- 
nea; long  raptorial  claws,  their  dactyli  armed  with  six  teeth;  a  sub- 
triangular  truncated  rostrum,  slightly  raised 
at  the  margin;  five  longitudinal  carinie  upon 
the  carapai'C,  the  median  and  intermediate 
being  interrupted  by  the  cervical  suture,  and 
the  median  one  not  bifurcate  in  front;  the  an- 
terior lateral  angles  of  the  carapace  produced 
into  acute  spines,  and  the  posterior  angles 
rounded ;  six  carina?  on  each  of  the  exposed 
thoracic  segments,  the  lateral  process  of  the 
first  of  these  segments  being  lanceolate  and 
acute,  with  the  second  and  third  rounded  in  Fig.  23. 

front  and  produced  backward  into  an  acute  telson  of «<^uuxa  buoosa. 

spine ;  eight  carinie  on  the  first  five  abdominal  Abom  tw.ce  nnturai  ..te. 

segments,  all  the  abdominal  carina^  ending  in 

spines  except  the  submedian  of  the  first  four  segments  and  the  interme- 
diate on  the  first  two;  three  to  four  teeth  on  the  posterior  margin  of 
the  fifth  and  sixth  abdominal  segments  between  the  submedian  and 
intermediate  spines;  ten  prominent  carina?  on  the  dorsal  surface  of  the 
telson  on  each  side  of  the  crest,  which  ends  in  a  si)ine,  six  marginal 
spines,  and  on  each  side  five  submedian  teeth,  ten  to  twelve  intermedi- 
ate, and  one  lateral  one;  the  basal  prolongation  of  the  uropod  with 
eight  to  twelve  long  teeth  on  its  inner  margin,  and  a  rounded  lobe  on 
the  outer  side  of  the  inner  spine. 

General  (hftcriptiou, — The  first  impression  one  receives  on  handling 
a  specimen  of  this  species  is  the  marked  prominence  and  sharpness  of 
all  its  carina?  and  spines.  The  general  proportions  of  the  body  are 
very  similar  to  those  of  S,  quadridens.  The  length  of  the  carapace  is 
very  nearly  equal  to  one-cjuarter  of  the  total  length  of  the  body  and  to 
the  great^est  width  of  the  abdomen.  The  greatest  width  of  the  cara- 
pace is  equal  to  three-fonrtbs  its  length.  The  telson  is  very  nearly  as 
long  as  it  is  broad  at  its  base. 

It  is  in  the  uropod,  the  telson  and  the  adjoining  segments  that  we 
find  the  most  striking  peculiarities  of  this  species.  The  most  promi- 
nent of  these  is  tlie  sculpturing  on  the  dorsal  surface  of  the  telson 
(fig.  23).  The  median  hmgitudinal  crest  is  high  and  narrow  and  ends 
behind  in  a  very  sharp  spine  pointing  directly  backward.     There  is  a 
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tubercle  beneath  the  spine.  On  etich  side  of  the  crest  there  is  a 
shorter  carina  running  nearly  parallel  with  it.  Outside  of  this  there 
is  another  carina  taking  a  similar  course  but  extending  to  the  base  of 
the  submedian  spine,  where  it  ends  abruptly.  The  proximal  two-thirds 
of  this  carina  is  repeatedly  interrupted,  so  that  this  part  of  it  consists 
of  a  series  of  seven  or  eight  elongated  tubercles.  Then  next  outside 
of  this  one  there  is  a  series  of  six  parallel  carinje  running  obliquely 
outward  and  backward.  The  fifth  one  of  these  extends  on  to  the  inter- 
mediate spine  and  tapers  gradually  to  its  tip.  Then  two  more  carinaB, 
one  beginning  at  the  posterior  edge  and  running  along  the  lateral  mar- 
gin and  another  parallel  one  just  inside  of  this.  They  both  taper  oft* 
on  the  lateral  spine. 

The  ventral  surface  of  the  telson  is  nearly  smooth  except  for  a  low 
keel  and  two  small  tubercles,  one  each  side  of  the  anus.  The  sixth 
abdominal  segment  has,  besides  the  usual  six  dorsal  spines,  a  small 
marginal  spine  on  each  side  on  the  front  edge  of  its  articulation  with 
the  uropod. 

The  presence  of  three  or  four  small  teeth  on  the  posterior  margin  of 
the  fifth  and  sixth  abdominal  segments  between  the  submedian  and 
intermediate  spines  on  each  side  is  one  of  the 
unusual  features  of  this  species.  Another  one  is 
the  presence  of  from  eight  to  twelve  or  perhaps 
more  long  slender  teeth  on  the  inner  edge  of  the 
basal  prolongation  of  the  uropod.  The  lobe  on 
the  inner  spine  is  at  about  its  middle.  The  prox- 
imal joint  of  the  exopodite  is  but  slightly  longer 
than  the  distal  one  and  it  bears  from  eight  to 
thirteen  movable  spines;  eight  is  probably  the 
usual  number. 

^'s-2^  The  rostrum  in  this  species  is  provided  with 

EXPOSED  THOHAcirsEo-         uiargiual  carinte,  but  has  no  median  one.    The 

MENT8       OF       SQl'lLLA  *  " 

Rt'QosA.  lateral  carinas  of  the  carapace  are  continued  into 

About  iH  t.me»  natural ».«.  thc  auterolatcral  spines.    The  lateral  spine  of  the 

fifth  thoracic  segment  (fig.  24)  extends  outward 
prominently  at  right  angles  to  the  body.  It  is  very  much  compressed 
dorso- ventrally  and  is  lance-shai)ed.  The  ventral  spines  are  distinct  and 
triangular  in  outline.  They  are  compressed  obliquely  and  are  straight. 
The  lateral  spines  on  the  next  two  segments  point  strongly  backward. 

The  eyes  are  large  and  broadly  triangular,  the  corneal  axis  being  ten- 
sevenths  the  length  of  the  peduncular  one  and  oblique  to  it.  The 
ophthalmic  segment  is  not  at  all  covered  by  the  rostrum,  is  acute  in 
front  and  only  very  slightly  produced  into  lobes  at  the  bases  of  the 
eyes.  The  lateral  lobes  of  the  first  antennary  segment  are  acute.  The 
first  antenna?  are  considerably  longer  than  half  the  length  of  the  body. 
The  second  antennae  only  reach  a  little  beyond  the  second  joints  of  the 
first.  The  antennary  scale  is  a  little  more  than  equal  to  half  thelength 
of  the  carapace.    The  raptorial  claw  is  long,  and  when  folded  reaches 
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as  far  back  as  the  most  posterior  portion  of  the  carapace.  The  carpas 
is  without  spines.  The  manus  has  the  usual  three  movable  spines,  and 
the  marginal  x)ectinations  form  a  slightly  undulating  line.  The  dac- 
tylus  is  rather  slender  and  its  outer  edge  is  a  simple  curve  except  for  a 
scarcely  perceptible  tubercle  near  its  base.  It  is  armed  with  six  teeth 
that  gradually  increase  in  length  from  the  base  outward.  The  appen- 
dages of  the  walking  legs  are  linear. 

Size. — Length  of  body,  7.7  cm. 

Locality. — The  single  female  specimen  in  the  collection  was  taken  by 
the  Albatross  in  1885  in  the  Gulf  of  Mexico  off  Charlotte  Harbor,  N. 
Lat.  260  18'  30",  W.  Long.  83°  8'  45"  at  a  depth  of  27  fathoms  (No. 
9835,  g.S.N.M.). 

THE   Ij/lRYAZ. 

The  ontogeny  of  the  Stomatopoda  includes  a  remarkable  metamor- 
phosis, and  the  animals  while  in  the  larval  stage  bear  so  little  resem- 
blance to  their  adult  form  that  it  was  but  natural  that  the  earlier 
zoologists  should  suppose  them  to  be  adults  of  another  family  and 
should  give  to  them  generic  and  specific  names.  We  are  indebted  to 
the  researches  of  Claus  (1871),  Faxon  (1882),  and  Brooks  (1879, 1886, 
and  1892)  for  our  knowledge  of  the  true  relationship  of  these  forms. 
While  they  are  now  only  entitled  to  bear  the  names  of  adult  species  of 
which  they  are  the  immature  representatives,  it  is  still  convenient  in 
speaking  of  them  to  use  the  old  generic  names,  and  Brooks  (1886) 
extended  this  terminology  at  the  same  time  that  he  pointed  out  distin- 
guishing characters  of  the  representative  larval  forms  of  most  of  the 
genera,  so  that  now  for  each  one  of  the  principal  adult  genera  we  have  a 
corresponding  larval  type.  The  ontogeny  of  Protosquilla^  Pterygo- 
squilla^  and  Lepiosquilla  is  unknown.  The  chief  characteristics  of  the 
larval  forms  of  the  other  genera  are  displayed  in  the  following: 

ANALYTICAL  KEY   TO   THE   TYPES   OF   STOMATOPOI)   LARV.K. 

I.  EyeH  HeMsilc;    appenilages   i-x    (levolojied   aud   xiv-xvii   also    budded  in  older 

Btaf^es Erichthoidina,  Claus.     (An   oarly  sta^e;   adult  form 

unknown). 

II.  Eyes  stalked;  appendages  i-vii  and  xiv-xvii,  present  in  earliest  stAges. 

*  Erichthus  Form:  Telson  usually  ([uadrato  or  hexagonal  in  general  outline, 
with  never  more  than  4  intermediate  denticles.  * 
t  Hody  elongated ;  carapace  narrow  without  prominent  ventro-lateral  angles 
and  with  posterior  laternl  angles  near  the  dorsal  surface. 
Telson  slightly  wider  than  long,  and  notched  on  the  median  line ;  pos- 
terior lateral  spines  of  carapace  long ;  never  any  trace  of  lateral 
teeth  n])on  the  raptorial  dactylus. 

GoxKRicHTHUS,  Hrooks.     (Larva  of  (iONodactylcs). 
Like  the  above,  but  the  dactylus  of  the  raptorial  limb  showing  traces  of 
lateral  teeth  in  the  oldest  stages. 

OnoNTERiCHTHUS,  new  type.     ( f  Larva  of  Oi>ONTOi>ACTYLr8). 
Hind  body  very  long;  telson  longer  than  wide,  sometimes  ovate  in  gen- 
eral outline;  carapace  narrow  and  short  with  short  rostrum  and 
short  postero-lateral  spines : 

PSKUDERICHTHUS,  Bi'Ooks.      (Larva  of  PSEl'DOSQUILLA). 
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t  t  Body  short;  carapace  large  and  wide,  infolded  ou  the  ventral  side,  with 
prominent  ventral  angles,  and  posterior  lateral  angles  widely  sepa- 
rated from  the  median  line. 
Hind  body  wide  and  flat;  telson  wider  than  long. 

Lysiokriciithus,  Brooks.     (Larva  of  Lysiosqi'illa). 
*  *  Alima¥oTm:   Telson  usually  octagonal  in  general  outline  with  numerous 
intermediate  denticles. 
t  Basal  spines  of  e<ich  uropod  small  and  equal. 

Body  short  and  broad,  nearly  covered  hy  the  carapace,  whicli  is  folded 
downward  and  inward. 

Erichthalima,  Brooks.     (?  Larva  of  Coromi>a). 
t  t    The  inner  one  of  the  basal  spines  on  each  uropod  the  longer. 

Hind  bo<ly  short  and  broad;  carapace  broad,  covering  all  but  the  last 
thoracic  segment,  but  not  folded  in  at  the  sides. 

Alimerichthus,  Clans.     (?  Larva  of  Squilla  [Chloridkliji]). 

Body  greatly  elongated;  carapace  flattened,  elongatcil,  and  narrow 

(about  }    as   wide  as   long);    usually  several    thoracic    segments 

exposed Alima,  Leach.     (Larva  of  Squilla). 

Gefieral  remarkH  on  the  collection. — The  collection  of  larva;  is  of  consid- 
derable  size,  but  it  is  not  wortli  while  for  us  to  linger  over  it,  for  it  con- 
tains  but  few  forms  of  special  interest,  no  consecutive  series,  and  no 
stages  tbat  can  be  assigned  with  certainty  to  any  adult  species.  The 
most  striking  features  are  the  quantity  of  large  Lysioerichthi  from  the 
Atlantic  and  the  number  of  very  large  Alimie  from  the  Bay  of  Panama. 
The  former  resemble  the  specimen  figured  by  Brooks  (1880)  in  pi,  x,  fig. 

7,  and  which  he  regards  as  the  young  of  LysioHquilla  maculata.  The 
latter  are  of  two  species,  one  with  a  very  wide  carapace  and  the  other 
with  a  narrow  one.  It  seems  probable  that  these  will  be  found  to  be  the 
larva;  of  the  two  large  species  of  Squilla  that  are  common  at  Panama — 

8,  panaviensis  and  8,  hiformis. 

The  larvae  of  stomatopods  are  sometimes  to  be  found  in  immense 
schools.  While  with  the  Johns  Hopkins  University  Marine  Labora- 
tory at  Bimini  in  tlie  summer  of  1892  I  found  a  few  stoniatopod  larvje 
of  various  kinds  and  stages  almost  every  time  that  the  towing  net  was 
used,  but  after  dark  on  the  evenings  of  July  19,  20,  and  21  the  towing 
nets  were  crowded  with  an  immense  numberof  very  small  Gronerichthi, 
apparently  identical  with  the  form  represented  by  Glaus  (1871)  in  bis 
fig.  22  B. 

THE    ODONTEBICHTHl  S   LARVA. 

Two  si)ecimen8  among  the  larva3  from  the  Atlantic  are  of  especial 
inter«;st.  They  are  probably  in  the  last  larval  stage  and  exhibit  most 
of  the  characters  of  Gonerichthi  except  that  lateral  teeth  are  to  1)6 
seen  beneath  the  larval  skin  on  the  dactylus  of  the  raptorial  limb.  It 
is  evident  that  they  can  not  be  hirvje  of  Oonodactylns,  but,  if  Brooks 
is  right  in  regard  to  the  relations  of  the  larval  forms,  the  specimens 
before  us  must  belong  to  a  genus  very  ch)sely  related  to  Gonodactylu^. 
The  nearest  one  is  Odonfodavfi/lus,  and  it  seems  probable  that  these 
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larvfB  belong  to  two  unknown  species  of  that  genus.  Tbey  therefore 
represent  a  new  larval  tj^^  for  which  I  propose  the  name  Odonterichihus. 
One  of  them  (Ko.  9958,  U.S.N.M.)  was  taken  by  the  Albatross  Octo- 
ber 3,  1883,  at  station  2101,  off  Kantucket.  It  is  represented  in  fig.  25. 
A  comparison  of  this  figure  with  Brooks'  fig.  5,  pi.  xii,  which  repre- 
sents a  Oonerichthus  from  St.  Yinc^nt,  Cape  Verde,  will  show  a  strik- 
ing  similarity.  They  both  exhibit  the  form  of  body,  the  shape  of  the 
carapace,  and  telson,  that  Brooks  has  shown  to  be  characteristic 
of  the  Oonodactylus  larvae.  An  examination  of  fig.  25  will  convey  a 
better  idea  of  this  interesting  form  than  pages  of  description.  It  will 
be  seen  that  the  specimen  before  us  differs  from  Brooks^  in  having  a 
somewhat  shorter  rostrum  with  five  or  six  small  spines  on  the  ventral 


Fig.  25. 

ODONTKRICHTHUS  LARVA. 
Two  teeth  oii  the  ruatrum  are  bidden  \ty  the  rye.     Drxvrn  with  a  camera  lucida  X  li. 

side,  and  in  having  a  minute  additional  secondary  spine  on  the  ventral 
edge  of  the  carapace.  The  dactylus  of  the  raptorial  limb  is  much 
more  developed  and  shows  five  lateral  teeth  beneath  the  larval  skin. 
The  similarities  are  so  much  greater  than  the  differences  that  the  latter 
may  be  due  merely  to  a  difference  in  age,  the  one  being  an  older  stage 
of  the  other.  These  forms  would  appear  to  belong  to  a  species  in  which 
the  larvae  can  be  distinguished  from  Gonerichthi  only  after  the  teeth 
begin  to  form  on  the  raptorial  dactylus. 

The  other  species,  however  (fig.  26),  is  not  so  similar  to  the  Oone- 
richthus type,  but  approaches  the  Pseuderich thus  form,  and  this  is  just 
what  we  should  expect  if  my  view  be  accepted  that  this  is  a  larva  of 
Odontodactylusj  because  this  genus  is  distinctly  intermediate  in  some 
Proc.  N.  M.  94 35 
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of  its  characters  between  Gonodactylus  and  PseudosquiUa.  Compare 
Odontodactylns  havaneiisis  (pi.  xx)  with  Gonodactylu8  chiragra  on  the 
one  hand  and  with  PaeudoaquiUa  ciliata  on  the  other,  and  then  compare 
this  larva  (fig.  2(S)  with  a  typical  GonericJitJius  and  a  typical  Pseude- 
richtJiuSj  as,  for  instance,  the  forms  figured  by  Brooks*  on  pi.  xii,  fig.  6, 
and  on  pi.  xv,  fig.  11,  respectively.    It  will  be  seen  that  this  larva 


(No.   4393,   U.S.N.M.),  which  was  W^^CA  \ 

taken  at  Woods  HoU,  Mass.,  August  ^^(!^^//^ — -^ 

22, 1876,  has  the  elongated  body  and  ..^<:^J  / 

short  carapace  of  Pseudosquillaj  but  ^U^^^^T^^'^^^/ 

the  carapace  bears  the  long  rostrum        ^.^^^^^^  \/^ 

and  long  posterolateral  spines  of         ^^^fl^^^—^ 

a  6^onmc^fAtt«,  while  the  dactylus  ^^^^ 

of  the  raptorial  limb  shows  traces 

of  seven  or  eight  lateral  teeth.    It 

is  thus  excluded  from  either  of  the  genera  with  which  we  have  been 

comparing  it.    Odontodactylu8  liavanensisy  however,  has  six  lateral  teeth 

upon  the  dactylus  and  0.  Jianseniij  recently  described  by  Pocock  (1893) 

has  nine  distinct  teeth,  so  that  our  larva  may  well  belong  to  this  genus. 

It  probably  belongs  to  some  West  Indian  species,  was  swept  north  by 

the  Gulf  Stream  and  then  driven  into  Woods  IIoll  by  a  southerly  wind, 

for  such  has  been  the  fate  of  many  tropical  creatures. 

Brooks  also  found  in  the  Challenger  collections  ^Harvae  which  closely 
TeBemble  PseuderichthuSj  although  they  may  be  Gonodactylus  larv»;'* 
perhaps  they  are  younger  stages  of  Odonterichthus. 

THE  METAMORPHOSIS   OF   SQUILLA  QUADBIDENS. 

At  Bimini  on  the  7th  of  July,  1892,  several  AlimaB  were  taken  in  the 
tow  net.  The  two  largest  ones  appeared  to  be  alike  on  a  8ux>erficial 
examination  and  were  distinguished  from  the  rest  by  the  great  elonga- 
tion of  the  body  in  proportion  to  its  width.   One  of  these  was  i>reserved 


*  Voyage  of  the  ChaUengeTy  xvi,  part  45,  1886. 
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in  alcoUol  and  is  represented  in  fig.  27.    The  other  was  left  in  the 
aquarium,  and  on  July  9  it  molted  in  the  form  seen  in  fig.  28.    Unfor- 
tunately   the  two  larvae 
were  not  compared  care- 
fully before  the  molt,  but 
I  have  no  doubt  that  they 
were  identical  inform,  for 
there  was  no  difference  in 
general  appearance,  and 
a  careful  comparison  of 
the  specimen  represented 
in  fig.  27  with  the  older 
one  in  fig.  28  shows  so 
many  features  in  common 
that  one  can  hardly  doubt  that  the  one  form  is 
derived  from  the  other,  and  this  opinion  is  con- 
firmed by  the  entire  absence  of  any  characters 
inconsistent  with  such  a  view.    Of  course,  these 
two  forms  are  separated  by  the  critical  change 
from  the  larval  to  the  adult  form,  and  there  is 
more  difference  between  them  than  between  any 
other  two  stages. 

The  adult  form  (fig.  28)  appears  to  be  iden-^ 
tical  with  Squilla  qxiadridenSj  Bigelow,  the  type 
specimen  of  which  was  found  on  the  Florida 
coast  not  far  from  where  these  larvae  were  cap- 
tured. A  comparison  of  the  figure  with  the  de- 
scription of  the  species  (p.  511)  will  show  that 
it  corresponds  in  all  the  chief  characters,  al- 
though it  probably  would  not  assume  its  fully 
matured  form  and  detail  of  structure  until  after 
several  more  molts.  In  the  passage  from  the 
larval  to  the  adult  form  the  body  becomes 
broader  and  more  compact  at  the  expense  of  its 
length,  so  that  shortly  after  the  molt  it  is  but 
1.1  cm.  in  length,  while  before  it  was  0.5  cm. 
longer.  Another  specimen  which  may  have 
undergone  another  molt  since  assuming  the 
adult  form  was  captured  by  the  towing  net 
four  days  later. 

The  dactylus  of  the  raptorial  limb  in  the  larva 
(fig.  27)  is  unarmed,  but  one  can  see  three 
lateral  teeth  in  addition  to  the  terminal  one 
lying  beneath  the  larval  skin.  In  this  way  it 
corresponds  to  the  adult  form,  and  at  the 
same  time  recalls  Brooks's  description  (1886,  pp.  90-93),  of  Squilla 
{Alima)  bidensj  Glaus,  but  a  comparison  of  this  description  and  the 
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LAST  ALIMA  STAGE  OF  SQUILLA 
qUADRIDBNS. 

Drawn  with  a  canien  lacida  X  8. 
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accompanying  figures  with  our  form  shows  so  many  differences  that  the 
two  must  be  distinct. 

Our  larva,  Squilla  {Alima)  quadridena^  is  in  the  first  place  much 
smaller  than  Alima  hidens  at  the  stage  with  three  lateral  teeth  on  the 
da<;tylus,  the  later  being  an  inch  in  length  while  the  length  of  tbe 
former  is  but  1.6  cm. 

Then  in  our  form  the  carapace  is  relatively  shorter  and  narrower, 
making  with  the  rostrum  less  than  two-fifths  of  the  total  length  of  the 

body  measured  along  the  median 
line.  The  rostrum  does  not  ex- 
tend beyond  the  shafts  of  the  first 
antenniB  and  does  not  equal  half 
the  length  of  the  rest  of  the  cara- 
pace. The  anterior  lateral  angles 
are  not  so.  prolonged,  and  the  pos- 
terior lateral  sx)ines  reach  only  so 
far  as  the  boundary  between  the 
second  and  third  of  the  four  i)os- 
terior  thoracic  segments,  which 
are  left  exx)osed  by  a  deep  incision 
in  the  posterior  margin  of  the  cara- 
pace. There  is  a  single  secondary 
spine  at  the  base  of  each  jwsterior 
lateral  process  and  three  or  four 
minute  ones  on  the  side  of  the  car- 
apace in  front  of  the  mouth.  The 
hind  body  is  more  elongated  than 
in  Alima  hidens  and  comprises 
more- than  three-fifths  of  the  total 
length  from  the  tip  of  the  rostrum, 
but,  as  in  that  species,  all  of  the 
posterior  lateral  angles  of  the  first 
five  abdominal  somites  end  in  ac*ute 
spines,  and  there  are  two  submed- 
ian  spines  on  the  sixth.  The  shni>e 
of  the  telson  is  very  similar  to  that 
of  the  other  si)ecies,  but  it  has  a 
different  number  of  secondary'  den- 
ticles, there  being  on  each  side 
fifteen  subniedian,  eight  to  nine 
intermediate,  and  no  lateral  ones, 
while  in  A.  hidens  they  are  LH)+ ,  12-1:5, 0.  The  basal  prolongation  of  the 
uroi)od  shows  beneath  the  larval  skin  the  characteristic  form  of  the 
adult,  including  traces  of  the  acute  teeth  on  the  inner  side.  The  raptorial 
claw  is  more  slender  than  in  .1.  hidenn^  and  the  manus  bears  two  equally 


Y'vr.  -8. 
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large  curved  teeth  on  its  proximal  portion  instead  of  1  large  one,  and 
lias  numerous  minute  teetli  on  its  distal  portion. 

A  number  of  Alimse  were  found  at  the  same  time  in  earlier  stages. 
They  are  all  of  one  species  which  is  very  similar  to  or  identical  with 
Alima  gracilis j  Milne-Edwards,  and  they  may  be  the  earlier  stages  of 
the  form  that  I  have  just  described,  but  no  decision  can  be  reached  on 
this  point,  as  the  necessary  intermediate  stages  are  wanting. 
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THE    PTERYLOGRAPHY   OF    OERTAm    AMERICAN    GOAT- 
SUCKERS AND  OWLS. 


By  Hubert  Lyman  Clark. 


A  RECENT  examination  of  a  number  of  Caprimulgi  and  Striges  for  the 
purpose  of  studying  their  pterylographical  characteristics  has  proved  of 
such  interest  that  the  results  seem  worthy  of  publication,  although  t'le 
work  is  necessarily  only  preliminary.  In  the  carrying  on  of  these  studies 
I  have  been  placed  under  great  obligation  to  Dr.  R.  W.  Shufeldt  and 
Mr.  F.  A.  Lucas,  of  Washington,  for  many  helpful  suggestions,  and  to 
the  National  Museum  for  much  of  the  material.  For  the  rest  of  the 
material  I  am  indebted  to  Mr.  F.  A.  Ward,  of  Rochester,  and  especially 
to  Mr.  Frank  B.  Armstrong,  of  Brownsville,  Tex.,  who  has  given  me 
invaluable  assistance.  I  am  also  under  great  obligations  to  Dr.  W.  J. 
Holland,  of  Pittsburg,  for  the  use  of  his  valuable  scientific  library, 
without  which  I  should  have  been  placed  at  great  disadvantage. 

All  of  the  specimens  examined  have  been  birds  in  the  flesh,  either 
fresh  or  alcoholic,  as  the  use  of  skins  for  the  study  of  pterylography 
seems  to  be  of  questionable  value.  Owing  to  the  fact  that  Striges  have 
eleven  primaries  while  Caprimulgi  have  only  ten,  I  have  adopted  the 
somewhat  radical  change  advocated  by  Wray*  of  numbering  the 
primaries  from  the  wrist  outward  instead  of  from  the  tip  of  the  wiuf 
inward,  as  is  usual.  Although  I  do  not  consider  the  plan  wholly  free 
from  objections,  it  has  been  necessary  to  do  this  to  avoid  inextricable 
confusion  in  comparing  the  primary  formulie  in  the  two  groups,  for 
the  real  first  primary  of  the  owls  is  wanting  in  the  Caprimulgine  wing. 
^For  the  same  reason  the  central  pair  of  tail  feathers  is  de3ignated  as 
number  one  and  the  outer  pair  five  or  six,  as  the  case  may  bo: 

As  the  four  genera  of  North  American  Caprimulgi  have  all  been  exam- 
ined, I  give  first  as  complete  a  review  of  the  pterylosis  of  this  group 
as  the  material  at  hand  will  warrant,  with  particular  reference  to 
each  genus.  After  tlus  is  given  an  account  of  such  owls  as  have 
been  obtainable,  and  this  is  followed  by  a  comparison  of  the  pterylog- 
raphy of  the  two  groups  and  the  conclusions  to  which  I  have  been  led. 
The  work  is,  as  already  stated,  only  preliminary,  anil,  of  course,  can 
only  be  completed  by  a  study  of  all  the  important  species  of  both 

*  I'roc.  Zool.  Soc.  London,  1887,  p.  343. 
Proceedings  of  the  U.  S.  National  Museam,  Vol.  X  VII— No.  1018. 
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groups,  but  it  is  hoped  that  the  present  article  may  not  only  serve  as 
an  introduction  to  such  a  work,  but  may  also  arouse  more  interest  in 
the  study  of  comparative  pterylography. 

CAPRIMULGI. 

In  Kitzsch's  '^System  der  Pterylographie"  there  is  given  a  fairly 
complete  account  of  the  pterylosis  of  Caprimulgus  europceus  and  further 
remarks  on  C  longipennis^  forcipatusy  and  spalurusy  JEgotheles  nova 
hollandicBy  Podargus  gigasj  and  Nyctornis  eethereiiSy  but  apparently  the 
celebrated  German  had  not  examined  our  Korth  American  species. 
Dr.  Shufeldt  has  carefully  described  the  pteryloses  of  AntroBtomm 
and  Ghordeiles  in  his  memoir  on  the  Macrochires,*  and  the  former  is 
figured.  So  far  as  I  know  these  are  the  only  important  papers  which 
have  yet  appeared  bearing  directly  on  the  pterylography  of  the  group 
unless  we  include  Steatornis^  which  has  been  examined  and  the  ptery! 
losis  figured  by  Garrod,t  although  it  is  not  improbable  that  others  may 
have  escaped  my  search. 

The  Oaprimulgi  are  remarkable  for  the  variations  shown  in  the 
pteryloses  of  the  different  genera^  but  the  plan  is  similar  in  all  the 
North  American  species  and  may  be  briefly  summed  up  as  follows: 
The  whole  head  is  fully  covered  with  feathers,  which  are,  however, 
arranged  in  more  or  less  complete  and  often  parallel  longitudinal  rows, 
forming  on  the  forehead  and  crown  definite  patterns,  each  genus  Lav- 
ing its  own  peculiar  arrangement.  From  the  head  there  extends  back- 
ward  dorsally  the  upper  cervical  tract  which,  dividing  between  the 
shoulders  into  two  strong  forks,  extends  to  the  end  of  the  shoulder 
blades.  The  dorsal  tract,  which  begins  immediately  behind  this  fork, 
shows  great  variation  in  its  distinctness  and  extent,  but  is  usually 
more  or  less  forked  at  first  and  then,  uniting  into  a  single  tract,  runs 
backward  to  the  rootof  the  tail.  Anteriorly  it  may  unite  its  two  branches 
with  those  of  the  cervical  tract,  thus  inclosing  a  diamond-shaped 
spinal  space,  as  best  shown  in  Phalcenopiilus,  or  it  may  spread  out  more 
decidedly  toward  the  sides  and  even  send  forward  a  few  feathers  almost 
to  the  humeral  tracts,  as  is  well  shown  in  Chordeiles  virginianus.  The 
humeral  tracts  are  strongly  defined,  and  the  upper  surface  of  the  wing 
is  very  completely  feathered,  except  for  an  evident  apterium  at  the 
outer  end  of  the  humerus.  The  parapterum  is  not  always  very  evident, 
but  usually  connects  the  humeral  tract  with  the  feathers  of  the  forearm, 
of  which  there  are  seven  or  eight  more  or  less  complete  rows,  the  lower 
three  or  four  being  the  secondary  coverts,  while  there  are  also  two  very 
strong  rows  of  primary  coverts.  Directly  at  the  knee-joint  is  a  i)ronii- 
nent  femoral  tract,  which,  after  crossing  the  tibia  diagonally,  extends 
part  way  along  the  posterior  edge  of  the  femur,  although  it  never  reaches 
as  far  as  the  dorsal  tract.  The  pterylosis  beneath  is  more  uniform.  The 


*  Jour.  LiDDean  Soc,  xx,  pp.  299-394. 
t  Proc.  Zool.  Soc,  1873,  p.  526. 
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lower  cervical  tract  forks  at  about  the  middle  of  the  neck  and  each 
branch  extends  down  over  the  side  of  the  breast,  where  it  is  very  broad 
and  strong,  and  then  (as  it  enters  on  the  surface  of  the  abdomen,  or  a 
little  before)  suddenly  contracts  to  a  strip  only  two  rows  broad,  which 
curves  inward  and  ends  a  little  in  front  of  the  anus.  The  hypopterura 
is  generally  very  evident  and  connects  the  sternal  tract  with  the  incom- 
plete fourth  row  of  under  wing  coverts.  The  lower  surface  of  the  wing 
is  very  slightly  feathered,  but  there  are  two  complete  rows  of  primary 
and  three  of  secondary  coverts  and  an  incomplete  fourth  row  of  the 
latter.    The  four  genera  agree  also  in  the  following  details: 

Aftershafts  present  but  weak.  True -down  wanting.  Oil  gland  not 
tufted.  Primaries,  10.  Kectrices,  10.  Alula  feathers,  3.  Seconda- 
ries, 12  or  13,  but  the  wing  is  aquincubital. 

The  larger  wing  and  tail  feathers  are  all  peculiar  in  the  length  o^  the 
quill  {calamus)  and  the  corresponding  shortening  of  the  shaft  (r/mm) 
which  ends  with  the  vexillae.  The  four. genera  fall  naturally  into  two 
groups,  as  follows: 

I.  Secondaries,  12;  tail  not  forked,  the  central  pair  of  rectrices  longest;  rictal  bris- 

tles very  prominent;  infra-mandibular  region  sparsely  feathered;  no  inner 
branch  or  tooth  on  the. lower  cervical  tract. 

A.  Only  8  complete  longitudinal  rows  of  feathers  on  the  crown.     Tarsus  not 

feathered  at  all PnALiENOPTiiX's. 

B.  Eight  complete  rows,  but  tarsus  feathered  halfway  down  in  front. 

Antrostomus. 

C.  Ten  complete  rows  and  tarsus  not  feathered Nyctidromus. 

II.  Secondaries,  13;  tail  forked,  central  x)air  of  rectrices  shortest;  rictal  bristles  not 

evident;  inframandibular  region  well  feathered;  lower  cervical  tract  with 
a  prominent  inner  tooth. 
A.  Ten  complete  rows  on  crown.     Tarsus  feathered  in  front Chordeiles. 

Genus   PH  AL^NO.PTILUS. 

Of  this  genus  I  have  only  had  .the  opportunity'to  examine  one  speci- 
men, but  as  that  was  in  good  condition,  it  probably  illustrates  correctly 
the  i)terylosis  of  the  genus.  As  the  primaries  had  been  cut  off,  the 
formula  for*  their  comparative  lengths  can  not  be  given,  but  there  were 
12  secondaries.  On  each  side  of  the  head,  along  the  edge  of  the  rictus, 
there  is  a  single  row  of  long,  stout,  bristle- like  feathers.  Above  this 
is  a  second  row  of  smaller  contour  feathers  and  above  this  a  third 
incomplete  row  of  the  same.  From  the  base  of  the  culmen  (fig.  1) 
there  run  backward  on  each  side  two  rows  of  cont(mr  feathers,  so  near 
together  as  to  almost  make  a  single  row.  For  a  short  distance  these 
double  rows  are  about  parallel,  and  then  curving  inward  they  unite 
for  a  short  distance  into  a  band  three  rows  broad.  On  the  crown  they 
separate  once  more  into  four  distinct  rows,  which,  although  somewhat 
curved,  are  almost  parallel*  for  some  distance,  but  unite  again  at 
the  commencement  of  the  cervical  tract.    Another  row  begins  on  each 

*  Used  in  the  sense  of  being  equidistant  at  all  iioints. 
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side  just  behind  the  nostrils  and  runs  backward  into  the  cervical  tract 
almost  parallel  to  those  first  described.  The  fourth  complete  row  on 
each  side  commences  under  the  eye,  near  the  angle  of  the  mouth,  and 
alter  running  forward  a  little  way  curves  up  and  back  and  runs  par- 
allel to  the  others  into  the  cervical  tract.  There  is  another  incomplete 
row  on  each  side,  which  begins  about  the  middle  of  the  upper  eyelid 
and  runs  down  the  back  of  the  head  behind  the  ear,  but  does  not  seem  to 
join  in  the  cervical  tract.  The  rows  are  closer  together  than  in  any  of 
the  other  genera  and  curve  as  shown  in  fig.  1.  The  upper  cervical  tract 
is  quite  broad  and  is  clearly  and  widely  forked  at  the  end.    The  dorsal 


^ 


Fig.  1.  Fig.  2. 

I»TERYLOSlS  OK  PHALiENOrTILUS  NUTTALLI. 


tract  extends  forward  from  the  oil  gland,  in  a  rather  narrow  band  which 
is  forked  in  front  and  unites  plainly  Avith  the  cervical  tract,  thus  inclos- 
ing a  diamond-shaped  spinal  space.  There  are  on  each  side  of  this 
fork  a  few  scattered  contour  feathers,  but  they  are  not  very  evident. 
Tlie  femoral  tract  is  clearly  defined,  but  is  not  peculiar  in  any  way, 
though  on  the  femur  between  it  and  the  dorsal  tract  there  are  many 
scattered  contour  feathers.  There  are  also  a  few  such  feathers  on  the 
tibia,  but  there  are  none  on  the  tarsus.  The  humeral  tracts  are  strong 
and  extending  clear  across  the  shoulders  unite  with  the  ventral  tracts. 
The  feathers  on  the  chin  and  throat  (fig.  2)  are  widely  separated  and  are 
arranged  in  more  or  less  longitudinal  rows  which  converge  in  front  to 
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unite  at  the  base  of  the  goays.  The  lower  cervical  tract  is  broad  and 
divides  near  the  middle  of  the  neck.  The  ventral  tract  contracts  on 
the  breast  some  distance  before  reaching  the  i)osterior  edge  of  the 
sternum  and  ends  a  little  in  front  of  the  anus.  There  are  scattered 
contour  feathers  on  the  belly  and  on  the  sides  of  the  breast  anterior  to 
the  hyiK)pterum. 

Specimen  examined. 


So. 

Name. 

Collection. 

1 

PhalflBZioplilus  nnttalli ............... 

U.  S.  National  Museum. 

GenuB  ANTROSTOMUS. 

In  general,  this  genus  seems  to  agree  very  well  with  Phalamoptilu9^ 
The  ten  primaries  give  the  following  formula  in  comparative  lengths: 
8=9,  7=10,  G,  5,  4,  3,  2, 1,  and  there  are  13  secondaries.    The  pattern 


Fig.  3.  Fig.  4. 

PTKKYl.OMS  OK  ANTROSTOMl'H  V(H'IKERl'S. 


of  the  head-feathering  (fig.  3)  differs  from  the  preceding  genus  in  the 
absence  of  the  third  row  along  the  rictus;  in  the  greater  curvature  and 
wider  separation  of  the  rows  and  in  a  few  other  minor  details  easily  seen 
on  an  examination  of  the  plates.  The  upper  cervical  tract  is  broad  at 
the  start  but  becomes  rapidly  very  narrow,  while  the  rest  of  the  upper 
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surface  agrees  with  PhalcenoptiluSj  although  the  dorsal  tract  i.s  much 
broader,  and  there  appear  to  be  no  scattered  contour  feathers  on  the 
back.  Ventrally  Antroatomus  differs  from  the  '^  Poor- wills ''  in  a  much 
greater  sparseness  of  feathers  on  the  chin  (fig.  4)  and  in  tlie  continued 
breadth  of  the  sternal  tracts,  which  become  narrower  only  as  they  enter 
on  the  surface  of  the  abdomen.  The  feathering  of  the  tibia  does  not 
end  at  the  joint,  but  extends  down  on  the  tarsus  in  front,  more  than 
half  way  to  the  toes. 

Specimens  examined. 


No.  1                      Name. 

Collection. 

Condition. 

1 
2 

Antrostomus  vocifenia 

do 

TJ.  S.  National  Museum 

BrownaviUe,  Tex 

Alcoholic. 
Fresh. 

It  will  at  once  be  seen  from  the  above  description  and  figures  that 
my  observations  on  the  pterylosis  of  this  genus  differ  radically  from 
those  of  Dr.  Shufeldt.*  In  regard  to  this  difference,  Dr.  Shufeldt 
assures  nie  that  he  has  compared  his  figure,  since  its  publication,  with 
other  specimens  and  has  found  no  changes  necessary.  He  has,  how- 
ever, very  kindly  permitted  me  to  examine  his  original  drawings,  and 
it  is  only  fair  to  say  that  they  do  not  differ  so  much  from  mine  as  do 
the  figures  in  the  plate.  The  latter  seems  to  have  been  very  carelessly 
executed,  and  so  it  is  desirable  to  have  a  more  accurate  figure,  which  I 
hope  is  to  be  found  above. 

Genus  NYCTIDROMUS. 

In  this  genus  the  wing  is  very  much  like  Antrostomus^  as  there  are 
twelve  secondaries,  and  the  ten  primaries  give  the  following  formula: 
8,9,7,10,0,5,4,3,2,1. 

On  the  head  (fig.  5)  we  find  an  arrangement  of  the  rows  quite  different 
from  the  other  three  genera.  There  is  the  usual  double  row  ranning 
from  the  foot  of  the  culmeu  over  the  middle  of  the  head,  back  to  the 
cervical  tract.  Beside  this  and  parallel  to  it  are  two  single  rows  some 
distance  from  it  and  from  each  other.  There  is  then  a  fifth  complete 
row,  running  from  the  angle  of  the  mouth  beneath  the  eye,  forward, 
then  up  and  back  over  the  upper  eyelid,  and  finally  into  the  cervical 
tract  with  the  other  four.  From  the  inner  side  of  this  row  a  branch 
runs  forward  for  some  distance  along  the  superior  edge  of  the  eye 
cavity.  The  row  of  rictal  bristles  is  prominent,  and  there  are  a  num- 
ber of  ccmtour  feathers,  filling  the  spat^e  between  it  and  the  fourth 
longitudinal  row.  The  upper  cervical  tract  is  very  narrow,  while  the 
dorsal  tract  is  rather  broad.  The  spinal  spaee  is  not  very  clearly 
defined,  and  there  are  several  rows  of  strong  contour  feathers  (with 
weaker  ones  scattered  about)  running  at  almost  right  angles  to  tlie 
dorsal  tract,  extending  out  from  its  anterior  end.*  The  femoral  tracts 
are  unusually  well   developed,    and    the    tibiie  are  feathered   very 
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sparsely,  but  the  tarsus  is  wholly  bare.  The  humeral  tract  shows  the 
remarkable  peculiarity  of  not  reaching  entirely  across  the  shoulder, 
but  becomes  almost  obliterated  at  its  anterior  end.  This  was  clearly 
shown  in  all  the  specimens  examined.  In  the  infra  mandibular  region 
the  feathering  is  even  more  scattered  than  in  AntrostomuSj  so  as  to 


Fig.  5.  Fig.  6. 

I'TBBYLOeiS  OK  NYCTIDRDMUS  ALBICULUS  MEBBILLI. 


leave  two  very  distinct  and  complete  apteria  (one  on  either  side)  and 
a  less  evident  one  in  the  center.  The  lower  cervical  tract  (fig.  6)  is 
very  narrow  and  is  deeply  forked.  The  parapterum  is  not  very  strong, 
and  in  one  specimen  the  hypopterum  nearly  failed  altogether.  In  all 
other  respects,  however,  it  seems  to  agree  with  Phalwnoptilvs. 

Specimens  examined. 


No.  I 


Name. 


1 


Collection. 


CoTi(liti(tn. 


NyctidromnH  albicollis 


I 


r.  S.  Nat.  Mas ,  Alcoholic. 


NyctidrouiuH  albicollis  nierrilli |  Brownsville,  Tex. 

.do I do  . 


.do  . 
-do. 
.do. 
.do. 


-do 
.do. 
do  . 
.do. 


Fresh. 
Do. 
Do. 
Do. 
Do. 
Do. 


Genus   CHORDEILES. 


In  all  of  the  specimens  examined  the  primaries  had  been  cut  so  that 
their  formula  can  not  be  given,  but  there  were  13  secondaries.  On  the 
head  we  see  that  the  rictal  bristles  are  so  insignificant  as  to  leave  in 
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the  plucked  bird  very  little  trace  of  their  presence.  There  is  on  each 
side  of  the  crown  the  usual  double  row  of  feathers  running  backward 
Iroiu  culmen  to  cervical  tract,  and  beside  this,  but  at  some  distance  from 
it,  two  widely  separated  parallel  longitudinal  rows.  A  fifth  row  runs 
across  the  extreme  upper  part  of  the  eyelid  with  an  outer  branch  down  to 
the  eyelid  proper.  The  upper  cervical  tract  is  very  broad  in  C.  virginia- 
nu8  (fig.  7),  but  in  C.  texensis  it  is  as  narrow  as  in  Antrostomus.  In  C  vir- 
ginianus  the  fork  of  tlie  cervical  tract  is  very  strong,  but  that  of  the 
dorsal  tract  is  very  indistinct,  while  from  each  side  of  the  latter  there 


Fig.  7.  Fig.  8. 

PTERYLOi-l  y  OK  C'HORDEILKS  VIROINIANU8. 


-extends  a  broad  tract  out  and  up  over  the  back  so  as  to  connect  very 
slightly  with  the  broad  liumerals.  In  0.  texensis  the  dorsal  tract  is  much 
like  Antro8io7nuSy  and  there  are  no  traces  of  the  peculiar  tracts,  j  ust 
described,  on  the  sides  of  the  back.  In  both  species  of  Chordeiles, how- 
ever,  the  femoral  tracts  are  normal  and  the  feet  are  feathered  half-way 
down  on  the  tarsus  in  front.  On  the  lower  surface  (fig.  8)  the  two  species 
agree  with  PhalcenoptiluSj  except  that  the  infra-mandibular  region  is 
very  well  feathered  and  the  lower  cervical  tract,  dividing  very  far  up 
on  the  throat,  bears  on  its  inner  edge,  close  by  the  furcula,  a  very 
noticeable  branch  or  tooth,  while  the  sternal  tracts  are  remarkably 
broad  and  strong. 

Specimens  examined. 


No. 

Name. 

Collection. 

Condition. 

1 

Chordeiles  virginianns 

U.S.  Nat.Mu8 

do 

Aloobolic. 
Do. 
Do. 

2 

(^'tiordeiles  virgininnus  henryi 

3 

Chordeilea  texenais 

do 
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In  regard  to  the  differences  in  the  dorsal  tract  as  above  given 
between  C  virginianus  and  C.  texemis,  it  is  probable  that  an  examina- 
tion of  fresh  material,  which  it  was  impossible  for  me  to  obtain,  will 
show  that  they  are  not  so  great  as  I  have  indicated.  Indeed,  it  is 
hkely  that  good  specimens  of  C,  texensis  will  show  dorsal  tracts  similar 
to  C.  virginianusy  as  Dr.  Shufeldt  found  them  so  in  the  specimens 
which  he  examined.* 

STRIGES. 

In  his  System  des  Pterylographie,  Nitzsch  has  given  an  account 
of  the  pterylography  of  some  21  species  of  owls,  of  which  at  least 
five  are  American,  namely:  Strix  virginiana  {Bubo  virginianiis),  8.  bra- 
chyoUis  (Asio  accipitrinus),  8,  asio  {Megascops  a8io)y  8.  nyctea  (Nyctea 
nyctea)y  and  8.  cunicularia  (8peotyto  cunicularia).  Besides  these,  ^\ 
lapponica  is  closely  allied'  to  our  8cotiapt€x  cinerea  and  Hybris  flam-, 
mea  is  represented  in  our  8trix  pratincola.  Aside  from  Nitzsch's  work 
the  only  contribution  to  the  pterylography  of  the  owls  which  I  have 
found  is  contained  in  some  **  Notes  on  the  Anatomy  of  Speotyto  cuni- 
cularia hypogaea"  by  Dr.  Shufeldt,  t  in  which  is  given  a  very  complete 
and  accurate  account  of  the  pterylosis  of  the  burrowing  owl;  important 
differences  between  that  form  and  the  other  owls  being  pointed  out. 
As  a  rule,  however,  it  may  be  safely  said  that  the  owls  show  a  striking 
uniformity  in  the  arrangement  of  the  feathers,  of  which  the  general 
plan  is  as  follows :  The  head  is  more  or  less  fully  feathered  above,  and 
especially  densely  in  front.  The  ui)per  cervical  tract  usually  com- 
mences broad,  but  rapidly  becomes  narrow,  and  forks  between  the 
shoulders  more  or  less  deeply.  The  dorsal  tract  is  very  incomplete 
anteriorly  and  is  only  indistinctly  connected  with  the  cervical  forks, 
but  posteriorly  it  becomes  a  strong  single  band,  which  forks  behind 
so  as  to  more  or  less  surround  the  oil  gJand.  The  humeral  tracts  are 
strong  and  usually  broad  and  the  parapterum  is  very  evident.  There 
are  two  complete  rows  of  primary  coverts,  and  on  the  forearm  there  are 
seven  or  eight  rows  of  feathers,  of  which  the  lower  three  or  four  are  true 
secondary  coverts.  The  femoral  tract  is  very  strong  and  evident,  run- 
ning obliquely  across  the  upper  end  of  the  tibia  from  the  knee,  along  on 
the  posterior  edge  of  the  femur.  The  tibia  and  tarsus  are  usually  very 
completely  covered  with  feathers,  and  often  the  toes  also.  At  the  base  of 
the  gonys  the  infra- mandibular  region  is  very  thickly  feathered,  but  this 
dense  patch  divides  abruptly  and  either  passes  up  on  each  side  and  runs 
along  the  ear-conch,  as  in  those  owls  in  which  this  conch  is  fully  devel- 
oped, or,  as  in  other  species,  disappears  on  the  rami  of  the  lower  jaw. 
The  rest  of  the  chin  and  throat  are  very  sparsely  feathered  in  most  owls, 
but  in  others  it  is  fully  covered.  The  lower  cervical  tract  is  narrow  and 
is  divided  on  the  neck  so  as  to  pass  down  on  either  side  to  fonn  tlie  strong 
stemals.    It  is  also  connectedwith  the  humerals,  and  especially  with  the 
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triple  row  of  small  feathers  on  the  lower  edge  of  the  patagium,  while  all 
of  the  upper  outer  corner  of  the  breast  is  usually  more  or  less  feathered. 
From  the  lower  end  of  the  sternal  tract  there  runs  a  strong  hook  over 
to  the  hypopterum,  which  is  itself  very  evident.  There  are  two  rows  of 
primary  and  three  or  four  of  secondary  under  coverts.  The  ventral  tracts 
commence  on  the  breast,  usually  near  the  furcula,  and  seem  to  be  fused 
with  the  sternals  at  first,  but  soon  separate  from  them  and  run  down  on 
either  side  almost  to  the  anus,  becoming  very  narrow  on  the  belly. 
Strix  shows  a  very  peculiar  modification  of  this  typical  form,  in  the 
fusion  again  of  the  sternal  and  ventral  tracts  at  the  posterior  end  of 
the  former.  The  post-anal  tract,  comprising  the  under-tail  coverts,  is 
strong  and  very  conspicuous  in  the  larger  species.  All  of  the  speci- 
mens of  Striges  examined  agreed  in  the  following  details: 

Aftershafts  wanting.  True  down  wanting.  Oil  gland  not  tufted. 
Primaries  11,  the  eleventh  very  small.  Rectrices  12  (except  Micropallas). 
Alula  feathers  4.    Wing  aquincubital.         ^ 

As  only  nine  species,  representing  eight  genera,  have  been  available 
for  study  they  can  not  be  very  satisfactorily  arranged  in  groups  ptery- 
lographically,  but  when  all  the  genera  are  examined  such  an  arrange- 
ment may  be  i)ossible.  For  the  sake  of  convenience  I  have,  however, 
divided  the  eight  genera  as  follows: 

I.  Head  uniformly  and  thickly  feathered  above  and  sometimes  below,  although  the 

lateral  neck  spaces  reach  nearly  to  the  ears  and  the  infra-mandibular 
region  is  sometimes  sparsely  feathered,  oft<en  showing  apteria  along 
the  rami  of  the  lower  jaw. 

A.  Rectrices  10 Micropaixas. 

B.  Rectrices  12. 

a.  Upper  cervical  tract  well  forked  ;  ninth,  eighth,  and  seventh  primaries 
longest Speotyto. 

h.  Upper  cervical  tract  slightly  forked ;  seventh,  sixth,  and  eighth  primaries 
longest GLAUCimrM. 

II.  Head  not  uniformly  feathered,  but  usually  showing  longitudinal  rows  on  the 

crown,  and  the  infra-mandibular  region  is  very  sparsely  feathered. 

A.  Sternal  tract  free  from  ventral  at  posterior  end ;  outer  pair  of  roc  trices  shortest. 

a.  Linear  arrangement  of  feathers  near  the  center  of  the  crown  between  the 
eyes,  but  on  account  of  their  nearness  to  each  other  not  showing 
any  very  definite  pattern ;  lower  cervical  tract  clearly  defined  on  the 
chin Sybxh'M. 

&.  Linear  arrangement  of  feathers  on  the  crown  forming  a  definite  ])attem 
between  the  eyes  or  else  not  evident  at  all;  lower  cervical  tract 
indistinct  on  the  chin ;  ninth,  eighth,  and  seventh  primaries  longest. 

c.  Linear  arrangement  of  feathers  on  the  sides  of  the  crown,  back  of  the  eyes. 

1.  Tarsus  fully  feathered;  seventh,  sixth,  and  eighth  primaries  longest. 

M£GASCOI>. 

2.  Tarsus  only  feathered  iu  front  halfway  to  the  toes Gymnoglai'X 

B.  Sternal  tract  fused  with  ventral  behind  as  well  as  in  front;  middle  pair  of 

rectrices  shortest. 

a.  Ninth,  eighth,  and  tenth  primaries  longest Strix. 

Note. — The  above  arrangement  is  not  intended  to  show  any  affinities  between 
these  genera,  bat  simply  to  set  out  more  prominently  some  of  the  differences. 
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Genus  MICROPALLAS. 

Unfortunately,  I  have  only  had  the  opportun  ity  to  examine  one  speci- 
men of  this  very  interesting  genus  of  little  owls,  but  Mr.  Lucas  and 
Mr.  Ridgway  have  very  kindly  examined  the  skins  of  both  M.  whitneyi 
and  M.  graysoni  in  the  National  Museum,  and  have  thereby  confirmed 
its  chief  peculiarity,  namely,  the  presence  of  only  ten  rectrices.  Indeed, 
the  specimen  which  I  examined  had  only  nine,  but  there  is  a  possibility 
that  one  had  been  lost  accidentally.  The  primaries  had  been  cut,  and 
so  their  formula  can  not  be  given,  but  there  were  only  13  secondaries. 
In  the  general  pterylosis  this  genus  differs  from  Asio  dccipitrinvs 
(figs.  9  and  10)  in  the  uniform  feathering  of  the  head  above  and  below, 
except  the  naked  space  over  the  eye;  in  the  narrowness  and  weakness 
of  all  the  tracts,  but  especially  the  femoral  5  and  in  the  somewhat  less 
complete  feathering  of  the  toes,  where  the  feathers  are  very  hair  like. 
The  dorsal  tract  and  the  posterior  end  of  the  cervical  were  not  easy  to 
make  out,  but  seemed  to  be  like  Asio,  In  fresh  specimens,  however, 
I  should  expect  to  find  the  cervical  tract  scarcely  forked  and  the  dor- 
sal extending  forward  so  as  to  almost  meet  it,  as  in  Glaticidium, 

Specimen  examined. 


No.   '  Name.  .    Collection.  Condition. 


1     Micropallas  whitneyi '  XJ.  S.  Nat.  Mus Alcoholic. 


GeDiis  SPEOTYTO. 

Although  this  genus  shows  some  modification  of  the  typical  Strigine 
pterylosis,  it  did  not  seem  necessary  to  publish  a  figure,  as  one  has 
already  appeared  with  a  full  account  of  these  differences  in  the  Journal 
of  Morphology  for  June,  1889,  by  Dr.  Shufeldt.  All  the  specimens 
which  I  have  examined  agree  with  the  description  there  given, 
although  really  the  width  of  the  tracts  is  not  so  especially  noteworthy 
when  compared  with  our  other  owls  as  in  comparison  with  the  figures 
of  Nitzsch.  Indeed,  I  have  not  noticed  in  any  of  the  owls  which  I  have 
examined  the  extreme  narrowness  of  the  tracts  to  which  Nitzsch  called 
attention,  although  they  may  be  narrower  than  those  of  the  hawks  and 
some  other  birds.  The  chief  peculiarity  of  Speotyto  lies  in  the  uniform 
feathering  of  the  whole  head,  more  complete  than  in  any  other  owl  I 
have  seen.  This  was  especially  clear  in  the  young  bird  from  the 
National  Museum,  where  the  sides  of  the  head  were  more  fully  clothed 
than  in  the  adults.  The  lateral  neck  spaces  are  broad  and  do  not  reach 
quite  to  the  ear,  as  in  other  owls,  but  permit,  instead,  a  slight  union 
of  the  upper  and  lower  cervical  tracts  on  the  sides  of  the  head.  In  all 
other  respects  Speotyto  agrees  with  Aaio,  except  that  the  tarsus  is  only 
feathered  to  the  base  of  the  toes,  and  that  only  in  front.  The  eleven 
primaries  rank  as  follows  in  length:  9  =  8,  7,  6  =  10,  5,  4,  3,  2,  1,  11. 
Proc.  N.  M.  94 36  -  1 
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There  are  fifteen  secondaries  and  twelve  retrices,  but  of  tbe  latter  one 
bird  from  the  National  Museum  (No.  85253)  possessed  thirteen. 

Specimens  examined. 


No. 

1 

Name. 

Collection. 

Condition. 

Sneotvto  raniciilaria  liVDOfirsBa 

U.S.Nat.Ma8.... 
do 

Alcoholic. 

do. 

do. 
Freah. 

do. 

do. 

2 

3  1  Si)eotyto  cuuiiularia  hypogeea  (young) . 

4  1  Speotyto  cimicnlaria  hypogsea 

V ± : :• 

do 

Brownsville 

do 

do       

Nitzsch  says  of  S.  cunictilaria  that  ^'  it  has  twenty-four  remiges,  of 
which  ten  are  on  the  hand;  the  first  equals  the  fifth;  the  second 
between  the  fourth  and  fifth;  the  third  somewhat  longer  than  the 
fourth."  Since  he  does  not  mention  the  real  first  primary,  it  is  neces 
sary  to  add  one  to  each  of  these  figures  in  order  to  get  the  formula  as 
he  meant  it.  Eeversing  the  notation,  it  then  becomes  8,  7,  9,  6=10,  5, 
4,  3,  2,  1,  11,  which  agrees  substantially  with  what  I  have  given. 
Although  Nitzsch  allows  the  genus  only  fourteen  secondaries,  both  Dr 
Shufeldt  and  I  found  fifteen. 

Genus  GLAUCIDIUM. 

The  pterylosis  of  this  genus  is  very  similar  to  that  of  Mioropallas  and 
Speotyto,  but  the  infra-mandibular  region  is  not  at  all  thickly  feathered 
and  there  are  distinct  apteria  along  the  rami  of  the  lower  jaw.  The 
upper  cervical  tract  is  broader  than  usual  and  posteriorly  divides  so 
very  slightly  that  the  fork  is  not  clearly  defined  at  all,  while  the  dorsal 
tract  extends  farther  forward  than  in  Asio,  although  it  does  not  quite 
reach  the  end  of  the  cervical.  The  humeral  tracts  are  not  very  broad, 
being  narrower  than  the  upper  cervical.  The  femoral  tract  is  well 
developed  and  the  tiirsus  is  feathered  only  as  far  as  the  somewhat  hairy 
toes.  Beneath  Olaticidium  agrees  closely  with  Asia,  although  the  ven- 
tral tracts  are  not  quite  so  clearly  marked  on  the  breast.  The  formula 
for  the  primaries  is  as  follows:  7,  6,  8,  5,  4=9,  3,  2, 1, 10, 11.  Two  of 
the  specimens  examined  had  fourteen  and  the  other  two  fifteen,  second- 
aries, while  there  are,  as  usual,  twelve  rectrices. 

Specimens  examined. 


No. 

1 
2 
3 
4 

Name. 

Collection. 

Condition. 

Glaucidium  phalsenoides 

Brownsville,  Tex 

do 

Fresh, 
do. 
do. 
do. 

do                           . 

Uo      

do 

do 

do 

Genus  SYRNIUM. 


The  only  specimen  of  this  genus  which  I  have  examined  agrees  very 
well  in  the  general  pterylosis  of  the  body  with  Asio  accipitrinus,  but  dif- 
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fers  on  the  bead  in  a  few  details.  The  lower  cervical  tract  is  clearly 
defined  on  the  chin  instead  of  being  indistinctly  scattered,  while  on 
the  crown  the  longitudinal  rows  are  so  close  together  and  so  similar 
that  the  general  effect  is  like  the  uniform  feathering  of  Speotyto.  The 
feet  are  fully  feathered  to  the  base  of  the  toes  and  the  latter  are  more 
or  less  feathered  above.  The  wings  had  been  clipped  but  there  were 
apparently  sixteen  secondaries. 

Specimen  examined. 


No. 


Kame. 


Collection. 


1     Sy rniiira  uobulosum U.  S.  Nat.  Mus  . 


Condition. 


Alcoholic. 


Genus  ASIC. 


This  genus  seems  to  me  to  show,  best  of  all  the  owls  I  have  exam- 
ined, the  typical  Strigine  pterylosis,  and  this  is  esi)ecially  true  of  A. 
accipitrinus.  The  dense  feathering  of  the  anterior  part  of  the  head; 
the  apterium  above  the  eye;  the  four  distinct  longitudinal  rows  on  the 


Fig.  9.  Fig.  10. 

PTEBYLOSI8  OF  ASIO  ACCIPITRINUS. 


crown,  a  pair  on  each  side;  the  broad  upper  cervical  tract  rapidly  nar- 
rowing and  deeply  forked;  the  strong  humeral  tract  and  parapterum 
on  each  wing ;  the  rather  weak  dorsal  tract  indistinct  at  first,  but  clearly 
defined  posteriorly  and  forking  to  include  the  naked  oil  gland;  the 
strong  femorals  with  numerous  scattered  feathers  between  them  and 
the  dorsal;  the  feathering  of  the  feet  almost  to  the  claws;  the  very 
sparsely  feathered  inframandibular  space;  the  deeply  forked  lower 
cervical  tract;  the  very  evident  contour  feathers  on  the  upper  outer 
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part  of  the  breast,  and  chiefly  the  complete  separation  on  the  breast 
of  the  sternal  and  ventral  tracts,  all  make  up  the  typical  pterylosis  of 
the  owls  and  are  clearly  shown  in  figs.  9  and  10.  Asia  wihoniamis 
does  not  show  these  points  as  well,  or  at  least  the  specimens  which  I 
was  able  to  obtain  did  not  show  them,  but  as  they  were  not  in  very 
good  condition  it  is  possible  that  perfect  material  will  show  more  com- 
plete agreement  with  Asia  acci-pitrinus.  The  species  of  wilsonianm 
examined  did  not  show  clearly  the  longitudinal  arrangement  of 
feathers  on  the  crown,  although  the  head  was  not  uniformly  feathered 
as  in  Speotyto;  the  femoral  tract  was  no  longer  a  true  femoral,  but 
scarcely  reached  the  femur  at  all,  being  confined  to  the  back  of  the 
tibia  (this  may  be  easily  understood  by  imagining  the  femoral  tract  in 
fig.  10  to  be  moved  down  on  tlie  tibia  one-eighth  of  an  inch  nearer  the 
tarsus);  on  the  front  of  the  tibia  the  feathering  was  so  very  dense  that 
there  was  a  very  distinct  tract  there.  The  two  species  agreed  in  pos- 
session of  fifteen  secondaries  and  in  the  following  formula  for  the  prima- 
ries: 9,  8,  7,  10=^6,  5,  4,  3,  2,  1,  11. 


Specimens  examined. 


No. 


Name. 


Collection. 


Condition. 


Asio  wilHonianuB 1  Amherst,  Mass ,  Freah. 

do U.S.  Nat. Mils I  Alcoholic. 

Asio  accipitrinus Browns vilJo,  Tex ;  Fresh. 


.do 
.do 
.do 
.do 


•I- 


.do. 
.do. 
-do. 
.do. 


do. 
do. 
do. 
do. 


Nitzsch  says  of  Strix  brachyotus:  ^*  Twenty- four  remiges,  the  second 
the  longest,  the  first  somewhat  shorter  than  the  third."  Making  the 
same  addition  and  reversion  as  we  found  necessary  under  Speotyto^  this 
formula  becomes  9,  8, 10,  7,  6,  5,  4,  3,  2,  1,  11,  which  is  almost  the  same 
as  that  I  have  given.  He  only  credits  the  genus  with  fourteen  second- 
aries, while  I  have  always  found  one  more. 

Genus  MEGASCOPS. 

Except  for  the  peculiar  difference  in  the  arrangement  of  the  longi- 
tudinal rows  on  the  head,  the  pterylosis  of  this  genus  is  very  much 

like  that  of  Asw,  This  difference  is  very 
well  shown  in  the  plates  and  may  be  briefly 
characterized  thus :  In  Asio  the  longitudi- 
nal rows  are  central,  while  in  Megascops 
they  are  lateral.  On  the  infra-mandibular 
space  the  feathers  are  more  numerous  in 
the  screech  owls,  but  other  distinctions  are 
not  obvious.  There  are  fourteen  second- 
aries, and  the  eleven  primaries  rank  as  fol- 
lows: 7=6,  8,  5,  9,  4,  3,  2,  10=1,  11.  The 
feet  were  more  heavily  clothed  in  feathers,  though  the  same  surface  was 
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covered,  in  the  specimen  from  New  York  State  than  in  Jcennicotti,  and 
in  the  latter  more  than  in  mc  callii. 


Specimens  examined. 


No. 


Name. 


Collection. 


I    CoDdltion. 


1  ,  MegftAcops  agio Pittsburg,  Pa Freah. 

2; do  Rochester.  N.  Y ,        do. 

do. 


3  Megascops  asio  mc  callii Brownsville,  Teat. . . 

4  MegaaoopH  asio  kennicotti U.  S.  Nat.  Mns !  Alcoholic.      | 


I 


Nitzsch  says  of  Scops  asio :  '*  Twenty-two  remiges  *  ♦  ♦  the 
fourth  the  longest,  the  third  equal  to  the  sixth,  the  second  to  the 
seventh,  and  the  first  scarcely  to  the  ninth."  This  gives  the  formula 
7,6,8=6,  9=4, 3, 2, 10, 1,11,  which  is  about  what  I  have  given.  He  only 
allows  twelve  secondaries,  while  I  have  always  found  fourteen. 


GenuB   GYMNOGLAUX. 

Among  the  other  owls  from  the  National  Museum,  there  was  a  rep- 
resentative of  this  genus  from  IMierto  Kico,  but  its  specific  identity  was 
not  known.  It  agreed  in  n  early  all  jjarticulars  with  Megaseops,  the 
only  important  difference  being  in  the  feathering  of  the  feet.  The 
longitudinal  rows  on  the  head  were  arranged  as  in  Megascops,  although 
they  were  not  quite  so  clearly  defin  ed.  The  tibia  was  heavily  feathered 
in  front,  but  the  tarsus  was  only  clothed  about  half-way  down  and  wa« 
bare  on  the  sides  and  behind,  so  that  it  was  more  extensively  denuded 
than  in  any  other  owl  examined.  The  primaries  had  unfortunately 
been  cut,  so  that  their  formula  can  not  be  given,  but  there  seemed  to 
be  only  thirteen  secondaries,  a  small  number  for  an  owl. 

Specimen  examined. 


No.  I                            Name.                                         ('oUection.  |    Condition. 

1     Gymnoglaux  sp.  I U.S.Nat.Mus Alcoliolic. 


Geuiis   STKIX. 

This  genus  shows  a  greater  variation  from  the  normal  owl  type  than 
?.ny  other  of  which  I  know  and  would  deserve  a  figure  if  it  had  not  already 
been  so  well  figured  by  Nitzsch.  It  difters  from  Ash  in  the  following 
particulars :  The  head  is  more  uniformly  feathered  above  and  shows  no 
signs  of  longitudinal  rows,  but  the  infra-mandibular  region  is  scarcely 
feathered  at  all,  except  for  the  very  narrow  lower  cervical  tract,  which 
begins  at  the  base  of  the  gonys  and  extends  nearly  to  the  furcula  before 
forking  widely.  It  is,  however,  slightly  divided  for  some  distance 
before  it  actually  forks,  so  that  the  upper  part  of  each  branch  is  abruptly 
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wider  than  the  lower,  although  there  is  no  true  inner  branch  given  off. 
The  upper  cervical  tract  is  very  narrow,  while  the  humerals  are  nar- 
rower than  in  any  other  genus  and  the  parapterum  is  weak.  The 
femorals  are  strong,  but  very  diftuse,  and  are  scattered  over  most  of  the 
femur.  The  feet  are  not  feathered  quite  to  the  toes,  but  the  latter  are 
very  hairy.  The  sternal  tract  is  fused  with  the  ventral,  not  only  at  its 
origin  near  the  fiircula,  but  also  at  the  other  end  of  the  breast,  so  that 
the  tracts  are  really  one;  very  broad  on  the  sternum,  and  containing  a 
longitudinal  apterium,  and  becoming  abruptly  narrow  on  the  belly. 
The  hypopterum  is  very  strongly  marked,  and  the  hook  connecting  it 
with  the  sternal  tract  is  composed  of  larger  feathers,  and  they  are  much 
more  numerous  than  in  the  other  owls.  Indeed,  the  whole  breast  is 
much  more  thickly  feathered  than  in  Asio,  Another  remarkable 
peculiarity  is  the  formula  for  the  comparative  lengths  of  the  rectrices. 
In  all  the  other  owls  the  middle  pair  of  tail-feathers  is  the  longest  and 
the  external  pair  shortest,  so  that  the  formula  is.l,  2, 3,  4, 5,  6.  In  StriXj 
however,  this  is  exactly  reversed,  the  outer  pair  being  the  longest  and 
the  formula  reading  6,  5,  4,  3, 2, 1.  There  are  fifteen  secondaries  and 
the  primaries  rank  as  follows :  9,  8, 10,  7, 6,  5, 4, 3, 2, 1, 11. 


Specimens  examined. 

Ho. 

Name. 

Collection. 

Brownsville,  Tex 

do 

Condition. 

1 

Strix  iiratinoola ...- 

Fresh, 
do. 

2 

.do  w 

Nitzsch  says  of  Hyhris  flammea :  ''  Twenty-four  remiges,  the  three  first 
about  equally  long,  but  the  second  is  really  the  longest."  This  formula 
is  the  same  as  what  I  have  just  given.  There  are,  however,  fifteen 
secondaries,  instead  of  fourteen,  as  Nitzsch  says. 

COMPARISON  OF  THE  TWO   GEOUPS. 

Before  entering  on  a  detailed  comparison  of  the  two  groups  which 
we  have  been  examining,  it  will  set  some  of  the  facts  more  clearly 
before  us  if  we  arrange  them  in  tabular  form. 

Comparison  of  the  groups. 


Group. 

Number 
of  pri- 
maries. 

Number 
of  feath- 
ers in  the 
alula. 

Caprimulgi 

Striges 

10 
11 

3 

Aftereliaft. 


Condition  of 
oil-gland. 


Present Bare.- 

AVanting do  . 


True  down. 


Wanting  . 
....do..:.. 


Condition  of 
wiug. 


Aquinciibital. 
do. 
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Comparison  of  ihe  genera. 


Genua. 


Pteryloairt  of  the  crown. 


Kictal  liristlf's.  I 


Primary  formula. 


I 


Phalfpnnptilns Longitudinal  rows Preafnt... 

Antrostomus do do 

Nyt-tidronii  8 do [...  do 

Cfionleile.H  do "Wantiu;;  , 

MicropHllas |  Uniform ' do 

Si  eotvto do ' do 

(rlaucidium do do 

Anio I  Longitiulinal  row» do 

Syrnium do ' do 

Mejrascops do do 

Gyninoj(laux do > do 

Strix rnit'orm do 


,  8=0.7—10,6,5,4,3.2.; 

8.9,7,10.6,5,4,3,2,1. 

'  10,9,8,7,6,5.4.3,2,1. 


I 


9    8.  7. 6  -  10. 5.  4. 3, 
7.  6. 8.  5. 4.  0, 3,  2. 1. 10. 
9,  8,  7, 10^-6,  5,  4, 3, 

7,6,8,5,9,4,3,2,10,1, 

9.8,10,7,6,5,4,3,2,1, 


1.11. 
1,11. 
1,11. 

11. 

11. 


Genus. 


Phnlipnoptilus  - 
AntroHtomns  .. 
Uyctidronms  .. 

criordeilos 

Mirropallaa 

Sm>otyto 

(iianc'idium 

Aflio 

Syrnium 

Megaaoops 

GYmuo|;laux... 
Strix 


Number 
of  soooud  ' 
ari«8.     I 


12 
12 
12 
li 
13 
15 
14  or  15 
15 
16 
14 
13 
15 


I*tervIo8i«  of  the  feet. 


Bare 

Tarnus  featliered  halfway  down  in  front. 

Hare ' 

Tarsus  feathered  lialfway  down  in  front. 

Fully  feathered * 

Featlu-red  to  base  of  toes 

do 

Fully  feathered 

A  Im'ofit  fully  feathered 

Fully  feathered  

TarsuM  foathwred  halfway  down  iu  front. 
Feathered  to  toes 


Number 
of  rer- 
t  rices. 


10 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 
12 


Fiinnula  for 
rectrices. 


1.2,3,4.5. 
1, 2, 3. 4, 5. 
1, 2,  3, 4, 5. 
5, 4, 3, 2, 1. 
1,2,3,4,5. 
1.2,3,4,5,6. 
1,2,3,4,5,6. 
1, 2, 3, 4, 5, 6. 
1, 2, 3, 4,  5, 6. 
1, 2, 3, 4. 5, 6. 
1, 2, 3. 4, 5, 6. 
6,5,4,3,2,1. 


Having  thus  set  the  more  important  facts  before  us  iu  a  condensed 
and  therefore  convenient  form,  let  us  see  what  inferences,  if  any,  can 
be  drawn  from  them.  In  order  to  estimate  correctly  the  value  of  like- 
nesses and  the  weight  of  diflferences,  one  must  first  consider  the  rela- 
tive importance  of  the  different  pterylographical  characters  in  any 
two  groups.  We  may  safely  assejrt  that  the  most  importance  attaches 
to  the  fundamental  plan  of  the  pterylosis,  while  slight  variations  carry 
little  weight.  This  is  to  be  inferred  from  the  uniform  pterylosis  of 
cle.irly  defined  groups  such  as  the  Grouse  or  even  the  Passeres.  Next 
to  this  I  should  rank  the  condition  of  the  wing,  whether  aquincubital 
or  not,  and  the  number  of  rows  of  -coverts  and  then  the  condition  of 
the  oil-gland  tuft,  aftershaft,  and  down.  The  number  of  rectrices, 
remiges,  and  feathers  in  the  alula  are  much  more  variable  and  depend 
to  some  extent  perhaps  on  the  size  of  the  bird,  but  of  course  agreement 
in  these  details  would  carry  more  weight  than  differences.  Less  valu- 
able would  be  the  denudation  of  the  tarsus  and  tibia,  which  is  more  or 
less  dependent  on  the  habits  of  each  species,  while  the  least  impor- 
tant of  all  characters  is  the  in'esence  or  absence  of  peculiar  feathers 
or  crests,  because  these  often  differ  even  in  the  two  sexes  of  the  same 
species.  Estimating  the  value  of  the  characters  in  this  way,  let  us 
now  examine,  under  the  following  four  heads,  the  comparative  ptery- 
lography  of  the  two  groups  before  us:  (1)  fundamental  plan  of  ptery- 
losis, together  with  its  variation  in  detail;  (2)  arrangement  of  the 
feathers  of  the  wing;  (3)  aftershafts,  oil  gland,  and  down;  (4)  tail. 
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Fundainental  plan  and  variation  in  detail. — In  regard  to  the  funda- 
mental plan  of  the  pterylosis,  it  needs  only  a  glance  at  the  figures  to 
show  us  that  while  dorsally  the  two  groups  are  very  similar,  there 
is  ventrally  at  least  one  important  difference.  On  the  head  the 
feathering  is  much  more  dense  and  uniform  in  Striges  than  in  Capri- 
mulgi,  but  there  are  nevertheless  signs  in  the  former  group  of  a 
tendency  towards  a  less  uniform  covering,  as  witness  the  longitudinal 
rows  of  Asia  and  Megascops.  Furthermore,  in  Chordeiles^  there  is 
a  much  more  uniform  feathering  of  the  infra-mandibular  region  than 
in  any  owl  except  possibly  Speotyto.  There  is  no  constant  difl'er- 
ence  between  the  two  groups  in  the  upper  and  lower  cervical  tracts 
which  are  always  narrow  and  clearly  forked.  The  dorsal  tract  is  prac- 
tically the  same  in  both,  varying  indeed  in  the  difterent  genera  as  to 
its  extent  and  its  union  with  the  forks  of  the  upper  cervical.  The 
strong  humerals  with  an  evident  parapterum  are  also  common  to  the 
two  groups  and  the  peculiarly  placed  femoral  tract  is  likewise  charac- 
teristic of  both,  which  is  the  more  remarkable  as  the  tibia  is  always 
much  more  heavily  feathered  in  Striges.  As  a  rule,  too,  the  owls  have 
the  feet  much  more  fully  clothed,  but  as  much  of  the  tarsus  is  bare  in 
Gymnoglaux  as  in  Antrostomus  so  that  this  slight  difterence  is  by  no 
means  constant.  On  the  ventral  surface  the  two  groups  agree  in  sev- 
eral minor  details  such  as  a  strong  hypopterum  and  hook,  connecting 
with  the  sternal  tract,  and  the  numerous  scattered  feathers  on  the 
upper  outer  corner  of  the  breast  and  on  the  shoulder,  including  a 
connection  between  the  lower  cervical  and  the  humeral  tracts.  But  it 
is  on  the  breast  that  we  find  the  first  real  difference  in  the  fundamental 
plan,  and  this  demands  a  careful  examination.  In  the  Caprimulgi,  the 
lower  cervical  after  forking  continues  on  each  side  as  a  single  tract, 
forming  on  the  breast  a  broad  and  strong  sternal,  and  on  the  belly, 
after  narrowing  abruptly,  the  much  weaker  ventral  tract.  In  the  Stri- 
ges on  the  other  hand,  the  lower  cervical,  after  forking,  forms  on  each 
side  of  the  breast  the  well-marked  sternal  tracts,  but  does  not  continue 
down  on  the  belly  to  form  the  ventrals.  These  are,  on  the  contrary,  in 
the  typical  Strigine  pterylosis,  entirely  separate  from  the  other  tracts 
at  least  as  far  up  as  the  furcula  and  owing  to  their  weakness  at  that 
point  their  union  with  the  sternuls  is  often  very  indistinct.  It  will  be 
at  once  seen  that  this  difference  is  really  important,  but  when  we  con- 
sider the  condition  of  these  tracts  in  Strix^  we  find  an  arrangement 
that  is  really  intermediate  between  the  two  groups,  and  this  gives  us 
a  hint  as  to  how  the  Caprimulgiiie  form  may  have  been  derived  from 
such  an  arrangement  as  occurs  at  present  in  the  owls.  In  StriXj  as  has 
already  been  ])ointed  out,  not  only  do  the  ventral  and,  sternal  tracts 
fuse  clearly  near  the  furcula,  but  owing  to  the  slight  outward  curve  of 
the  former  aud  a  more  abrupt  inward  curve  of  the  latter,  the  two 
unite  at  the  posterior  extremity  of  the  sternals  so  as  to  form  in  reality 
one  broad  tract  on  the  breast,  containing  a  longitudinal  apterium.    It 
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will  be  easily  seen  that  should  this  fusion  increase  at  each  end  and 
continue  until  the  apterium  had  disappeared,  we  would  arrive  at  the 
Caprimulgine  condition.  May  it  not  be  true  that  in  this  way  the  single 
ti'act  of  the Caprimulgi  has  been  formed?  At  any  rate  there  is  noth- 
ing inherently  improbable  in  the  idea.  If  this  be  granted  the  conclu- 
sion is  inevitable  that  the  fundamental  plan  of  the  pterylosis  was 
originally  the  same  in  both  groups,  and  since  in  those  minor  points  in 
which  they  differ  (such  as  the  longitudinal  rows  on  the  head  in  the  Cap- 
rimulgi and  the  feathering  of  the  tarsus  in  the  Striges)  there  are  numer- 
ous intergradations,  there  is  certainly  reason  to  admit  the  possibility  of 
some  relationship.  It  may  be  mentioned  here  that  Strix  shows 
another  peculijirity  which  is  not  unlike  one  of  the  features  of  Char- 
deiles.  It  will  be  remembered  that  the  lower  cervical  fork  of  the  latter 
genus  shows  a  prominent  inner  branch  and  although  this  is  not  found 
in  any  owl,  yet  the  peculiar  formation  of  the  tract  in  Strix  gives  us  a 
hint  as  to  its  possible  origin.  The  above  hypotheses  in  regard  to  the 
origin  of  the  single  sternal-ventral  tract  in  the  Caprimulgi  and  the 
inner  cervical  tooth  in  ChordeUes  seem  to  indicate  greater  specialization 
on  the  part  of  this  group  and  it  is  worth  while  to  bear  this  in  mind  as 
we  consider  the  other  characters  to  be  compared. 

Arrangement  of  the  feathers  of  the  wing, — Since  the  wing  is  one  of 
the  most  characteristic  organs  of  a  bird,  and  since  variations  in  the 
arrangement  of  its  feathers  are  almost  endless  even  within  the  limits 
of  well-defined  groups,  similarities  in  these  points  must  carry  con- 
siderable weight,  esi)ecially  when  these  likenesses  are  in  such  details 
as  the  comparative  length  of  the  i)rimaries.  If  we  compare  the 
wing  of  an  owl  with  that  of  one  of  our  goatsuckers,  we  find  sub- 
stantial agreement  in  several  points,  but  some  apparently  important 
diflferences  in  others.  Both  agree  in  being  aquincubital,  a  character 
which  secfms  to  be  of  the  greatest  importance.  They  agree  further 
in  the  number  of  rows  and  distribution  of  the  coverts  and  even  fairly 
well  in  the  comparative  lengths  of  the  primaries.  Thus  among  the 
Caprimulgi,  the  eighth  and  ninth  are  about  equal  and  are  longest; 
then  follow  the  seventh  and  tenth  (about  equal),  and  the  sixth,  very 
little  shorter,  and  then  5, 4, 3, 2, 1.  ChordeUes  (according  to  Cones)  has 
the  tenth  eriual  to  the  ninth  and  the  rest  in  regular  succession.  Among 
the  owls  examined  there  are  three  groups;  Asio  and  Speotyto  agreeing 
very  closely  with  the  whip-poor-will  as  above  given,  the  eighth  and  ninth 
being  about  equal,  seventh  next,  sixth  and  tenth  (equal),  and  the  rest 
in  regular  order;  /S'*ri\r  dittering  from  these  and  approaching  ChordeUes 
in  the  greater  length  of  the  tenth  primary,  which  is  longer  than  the 
seventh  and  almost  equals  the  ninth;  Olaucidiiim  and  Megascops  show- 
ing a  very  different  arrangement  with  the  seventh  longest  and  the 
tenth  about  equal  to  the  first.  Striges,  however,  possess  the  eleventh 
primary  in  a  rudimentary  condition,  while  it  has  completely  disappeared 
in  the  Caprimulgi.    The  latter  have  only  three  feathers  in  the  alula, 
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while  the  owls  have  four.  The  number  of  secondaries  varies  in  the 
different  genera,  but  it  is  almost  always  greater  in  the  owls.  It  m411  be 
noticed  that  these  differences  are  all  numerical  and  that  the  smaller 
number  is  always  the  characteristic  of  the  Caprimulgi.  It  is  well 
known  that  in  the  evolution  of  birds  there  has  been  a  distinct  tendency 
towards  a  reduction  of  the  number  of  remiges  and  this  tendency  has 
been  very  marked  in  the  specialization  of  many  groups  of  small  land 
birds.  This  reduction  takes  place  not  only  at  the  upper  or  inner  end 
of  the  forearm,  thus  decreasing  the  number  of  secondaries,  but  also 
at  the  outer  end  of  the  hand,  thus  decreasing  the  number  of  primaries. 
The  former  is  much  the  more  common  and  extensive  method,  so  that 
the  number  of  secondaries  may  vary  between  six  and  forty;  while  the 
latter  is  limited  to  one  or  two  feathers  only,  the  number  of  primaries  at 
least  in  Oarinate  birds,  varying  between  ten  and  twelve.*  We  thus  see 
that  in  the  structure  of  the  wing,  the  Caprimulgi  show  a  greater  spe- 
cialization than  the  Striges,  although  the  arrangement  of  the  coverts, 
the  absence  of  the  fifth  secondary,  and  the  comparative  lengths  of  the 
primaries  would  seem  to  indicate  that  the  original  plan  of  the  wing 
was  the  same  in  both  groups.  This  is  in  line  with  the  conclusion  to 
which  our  examination  of  the  general  pterylosis  had  brought  us  and 
the  consideration  of  the  remaining  characters  may  throw  still  more 
light  on  the  subject. 

The  presence  of  aftershaftSj  oil  gland,  and  dotcn, — In  the  genenil 
structure  of  the  plumage  there  is  a  superficial  resemblance  between  the 
owls  and  goatsuckers,  but  a  careful  examination  does  not  altogether 
bear  this  out.  The  greatest  difference  lies  in  the  presence  of  an  after- 
shaft  on  the  feathers  of  the  Caprimulgi  which  is  entirely  lacking  in 
Striges.  Although  stronger  in  Nyctidromus  than  Chordeiles,  it  is,  even 
in  that  genus,  very  weak,  although  I  have  always  found  it  present. 
In  the  owls,  however,  it  is  uniformly  absent  and  I  have  found  no  tnue 
of  it  in  any  of  the  specimens  which  I  have  examined.  This  differen<*e 
can  not,  therefore,  be  eavsily  explained  away,  at  least  not  until  we  know 
more  of  the  origin  and  function  of  the  aftershaft  and  are  l>etter 
acciuainted  with  the  pterylography  of  all  the  genera.  I  have  already 
spoken  of  the  peculiar  length  of  the  calamus  in  the  large  wing  and  tail 
feathers  of  the  Caprimulgi,  but  I  did  not  find  the  same  structure  clearly 
shown  among  the  owls,  except  in  Glaueidiuyn,  where  it  was  as  evident 
as  in  ^yctidrotnuft.  Down  feathers  are  very  rare  in  both  groni)s,  if 
present  at  all,  and  I  found  no  trace  of  an  oil-gland  tuft  in  either, 
although  Nitzsch  s])eaks  of  finding  a  trace  of  it  in  Strix. 

Xumber  and  length  of  feathers  in  the  taiL — What  has  been  said  above 
in  regard  to  the  reduction  of  the  number  of  remiges  in  birds  is  also 
true  of  the  rectrices,  although  the  evidence  is  less  satisfactory.  How- 
ever, it  will  hardly  be  disputed  that  the  presence  often  rectrices  in  the 
Caprimulgi  indicates  greater  modification  than  the  presence  of  twelve 


*  See  Dr.  Gadow's  interestiag  article  in  Proc.  Zool.  Soc,  1888,  p.  655. 
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in  the  owls.  This  difference  in  number  might  have  been  something  of 
a  difficulty  in  showing  any  connection  between  the  two  groups  were  it 
not  for  tbe  interesting  discovery  that  Micropallas  possesses  only  ten, 
a  fact  which  seems  to  have  previously  escaped  notice.  Another  thing 
of  interest  in  regard  to  the  tail  is  that  while  in  both  Striges  and  Capri- 
umlgi  it  is  the  rule  for  the  middle  pair  of  rectrices  to  be  longest,  there 
is  an  exception  in  each  group;  among  the  former  Strix,  and  in  the 
latter,  Chordeilesj  has  the  outer  pair  longest. 

CONCLUSIONS. 

Having  thus  compared  in  detail  the  pterylographical  characters  of 
both  Oaprimulgi  and  Striges,  as  far  as  the  material  at  hand  would 
allow,  I  may  justly  be  permitted  to  draw  a  few  inferences  from  the 
fjicts  before  me.  It  can  hardly  be  denied  that  these  facts  indicate  a 
certain  degree  of  affinity,  and  although  to  me  this  relationshii)  seems 
quite  close,  of  course  it  is  well  understood  that  conclusions  based  on 
one  set  of  facts  will  often  be  overturned  by  another  set  and  are,  there- 
fore, unreliable.  Judging  from  the  wings  and  tail,  the  united  sternal 
and  ventral  tracts,  and  the  striking  longitudinal  arrangement  of  the 
feathers  on  the  crown,  there  can  be  little  doubt  that  the  Oaprimulgi 
are  the  more  decidedly  modified  of  the  two  groups.  In  each  one  of 
these  particulars,  moreover,  there  are  owls  almost  as  fully  modified,  yet 
they  do  not  combine  them  as  do  all  of  the  Caprinuilgi.  Thus,  Micropallas 
has  (mly  ten  rectrices,  but  the  head  is  uniformly  feathered  and  the  ven- 
tral tract  is  distinct,  while  Strix  shows  a  partial  union  of  the  sternal  and 
ventral  tracts,  but  has  twelve  rectrices  and  a  closely  feathered  crown. 
We  may  thus  reasonably  conclude  that  the  common  ancestors  of  the 
two  groups  were  rapacious  birds  much  more  like  owls  than  goat- 
suckers and  i)robably  more  or  less  nocturnal  in  their  habits.  They 
had  a  well-feathered  head,  a  widely  forked  upper  cervical  tract,  sepa- 
rate sternal  and  ventral  tracts,  a  peculiarly  situated  femoral  tract, 
twelve  rectrices,  of  which  the  middle  pair  were  longest,  and  twenty-six 
or  more  remiges,  of  whicii  eleven  were  on  the  hand.  The  plumage  prob- 
ably possessed  an  aftershaft  and  the  oil  gland  was  bare,  while  the  tarsus 
may  have  been  feathered.  From  this  extremely  hypothetical  stem,  there 
soon  arose  birds  more  crepuscular  than  nocturnal  and  insectivorous 
rather  than  carnivorons.  These  were  the  immediate  ancestors,  of  the 
Oaprimulgi  and  soon  lost  the  first  primary,  one  pair  of  rectrices,  and 
several  secondaries.  In  them  also  the  ventral  and  sternal  tracts  fused 
and  the  feathers  of  the  head  condensed  into  longitudinal  rows,  while 
the  feathers  of  the  tarsus  began  to  disappear.  Thus  the  general 
Caprimulginepterylosis  arose  by  what  will  at  once  be  seen  as  a  process 
of  condensation,  possibly  due  to  the  need  of  greater  lightness  and 
speed  for  the  capture  of  their  insect  prey.  Phalwnoptilus  shows  the 
most  perfect  development  of  this  Caprimulgine  form  and  so  is  the 
most  modern  descendent  of  these  hypothetical  ancestors.     Chordeiles 
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seems  to  have  branched  off  from  the  Caprimulgiiie  form  very  early  and 
probably  by  becoming  diurnal  to  a  greater,  degree.  Thus  having  lit- 
tle need  of  sensitive  rictal  bristles,  it  lost  them,  while  the  wing  and 
tail  were  also  modified.  Among  the  owls  the  variation  from  the  sup- 
posed ancestral  form  has  been  more  spasmodic  and  the  direct  x)rogress 
.  much  less,  but  the  pterylography  of  even  the  American  forms  is  too  lit 
tie  known  to  draw  any  satisfactory  conclusions.  It  is  certainly  a  very 
curious  fact  that  Strix  shows  some  variations  which  are  completely 
parallel  to  those  of  Chordeiles;  thus,  the  outer  pair  of  tail  feathers  is 
the  longest,  the  tenth  primary  almost  equals  the  ninth,  the  peculiar 
forking  of  the  lower  cervical  tract  gives  a  hint  of  the  origin  of  the 
inner  branch  of  Chordeiles,  and,  finally,  the  partial  fusion  of  the  sternal 
and  ventral  tracts  is  decidedly  Caprimulgine.  Whether  this  indicates 
a  nearer  approach  to  that  hypothetical,  lost,  parent  form  is,  to  say  the 
least,  doubtful.  More  probably  Strix  has  varied  from  the  Strigine 
stem  in  the  same  way,  though  to  a  greater  degree,  perhaps,  than  Chor- 
deiles has  from  the  Caprimulgine. 

The  conclusion,  then,  to  which  this  study  of  their  pterylography  has 
brought  me  is  that  the  Oaprimulgi  are  related  to  Striges,  and  not  verj' 
distantly  either — j)robably  a  branch  from  the  early  part  of  the 
Strigine  stem.  Dr.  Sharpe,  in  his  address  at  Budapest  on  "  Recent 
Attempts  to  Classify  Birds,"  says  that  the  idea  that  Oaprimulgi  and 
Striges  are  nearly  allied  "is  now  scouted,"  but  he  admits  that  the 
nearest  approach  to  the  latter  is  in  Steatornis.  Garrod,  in  his  very  inter- 
esting account  of  the  latter  genus,*  concludes  that  it  resembles  Striges 
much  more  than  Cai)rimulgi,  while  Parker  t  considers  its  resemblance 
to  either  group  as  being  purely  analogous,  and  so  forming  no  connect- 
ing link  between  the  two.  The  weight  of  argument  perhaps,  of  author- 
ities certainly,  is  thus  directly  opposed  to  the  conclusions  to  which 
my  observations  had  led  me.  It  must  be,  therefore,  as  above  stated, 
that  a  conclusion  based  on  one  set  of  facts  only  is  eminently  unreliable 
and  should  be  set  aside  if  the  other  characters  are  all  against  it.  How- 
ever this  may  be,  I  can  only  say  that  a  comparative  study  of  the  ptery 
lography  of  the  two  groups  as  represented  in  North  America  most  cer- 
tainly shows  some  surprising  similarities.  Perhaps,  however,  it  is  only 
an  extraordinary  case  of  what  may  be  called  "analogous  variation." 

*Proc.  Zool.  Soc,  London,  1873,  p.  526. 
tOpp.  cit.,  1889,  p.  161. 
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By  W.  E.  Taylor. 


In  the  discussion  of  the  genus  Terrapene  *  it  is  my  purpose  to  pre- 
sent, in  detail*,  the  osteological  characters  and  the  geographical  distribu- 
tion of  the  genus.  In  doing  this  I  have  had  the  privilege  of  examining 
a  great  number  of  specimens,  representing  approximately  the  whole 
distribution  of  the  genus  in  the  United  States  and  Mexico.t 

History  and  nomenclature. — From  very  early  times  systematic  zoolo- 
gists have  mentioned  the  common  box  tortoise,  under  various  names, 
as  occurring  in  North  America.  Over  sixty  authors  have  given  one  or 
more  species  as  found  in  various  localities.  But  most  of  these  writers 
merely  mention  the  names  of  the  species,  while  localities,  if  given,  are 
indefinite.  A  full  discussion  of  these  writings  would  be  out  of  place 
in  this  article,  and  hence  I  content  myself  with  barely  mentioning  a 
few  of  the  most  important  papers,  the  authors  of  which  have  reported 
new  species  or  proposed  new  names. 

Edwards,  in  1751,  gives  a  good  figure  of  Terrapene  Carolina. 

Linueeus,  in  his  tenth  edition  of  the  Systema  NatursB,  1758,  mentions 
Testudo  Carolina  as  from  Carolina.  His  description  was  taken  from 
Edwards. 

Gray,  in  1844,  described  Emys  kinosternoideSj  which  may  be  Terrapene 
triunguisy  Agassiz. 

Gray,  in  the  Proceedings  of  the  Zoological  Society  of  London,  1849, 
describes  Onychotria  mexicana  as  from  Mexico. 

Agassiz,  in  his  Contributions  to  the  Natural  History  of  the  United 
States,  1857,  describes  Cistudo  virginea  (Gmelin),  Oistudo  triunguiSj 


*Thi8  is  the  f^eneric  name,  which  has  to  be  used  for  the  American  box  tortoises. 
Cistudaf  Fleming,  1822,  is  a  synonym  of  Terrapency  Merrem,  1820. 

tThe  anthor  is  under  special  obligations  to  Dr.  G.  Baur,  Assistant  Professor,  Uni- 
versity of  Chicago,  for  material  aid  in  the  preparation  of  this  paper,  the  synonymies 
being,  for  the  greater  part,  prepared  from  his  manuscripts,  and  to  the  authorities  of 
the  U.  S.  National  Museum  for  the  loan  of  valuable  specimens.  He  has  also  to  thank 
the  following  geutlemen  for  specimens  from  various  parts  of  the  country,  viz :  Prof. 
H.  Garman,  Prof.  8.  S.  Maxwell,  Prof.  Benjamin  B.  Pentield,  Dr.  O.  P.  Hay,  Mr.  Gus- 
tavo Kohn,  Mr.  Julius  Hurter,  Mr.  Roy  R.  Larkin,  Prof.  Theo.  D.  A.  Cockerell,  Prof. 
H.  B.  Donoanson,  Dr.  Adolph  Meyer,  and  Prof.  J.  D.  Brnner. 
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Cistudo  ornata,  and  Cistudo  major^  the  first  being  Testudo  Carolina  of 
Linnjieus,  while  the  last  three  were  recognized  as  new  species. 

Strauch,  in  his  Vertheilung  der  Schildkroten,  1865,  included  all  of 
our  American  forms  under  Terrapene  carinata,  Linnseus. 

Cope,  in  his  Check-List  of  North  American  Batracliia  and  Beptilia^ 
1875,  recognizes  Cistudo  clausa,  subspecies  cUmsa  (Gnielin  and  Hol- 
brook),  C.  claum,  subspecies  triungiiia,  and  G,  ornaUi.  He  placed  Testudo 
mrolina  of  Liniueus  under  the  genus  Testtido. 

Ti-ue,  in  Yarrow's  Check-List  of  North  America  Reptilia  and  Batra- 
chia,  1883,  recognizes  Cistudo  Carolina^  C.  Carolina  triunguisy  and  ('. 
orriata. 

Boulenger,  in  his  Catalogue  of  Chelonians  in  the  British  Museum, 
1888,  admits  but  two  species,  as  follows:  Cistudo  Carolina,  C.  Carolina 
var.  MnosternoideSj  Cistudo  carolhui  var.  major,  C.  Carolina  var.  mexieana, 
and  C.  ornata. 

Baur,  in  the  American  Naturalist,  1893,  after  making  a  study  of  the 
osteology  of  Terrapene,  adopts  the  following  species:  Terrapene  major, 
T,  Carolina,  T.  mexicana,  T.  triunguiSj  and  T.  ornata. 

By  continuing  the  work  of  Dr.  Baur,  and  adding  to  the  collections 
already  made  by  him,  I  am  able  to  confirm  his  observations,  and,  at  the 
same  time,  to  add  a  new  species. 

I  recognize  the  following  species:  Terrapene  major,  T.  bauri,  T.  Caro- 
lina, T.  mexicana,  T.  triunguis,  and  T.  ornata. 

Not  until  within  the  last  few  years  has  the  osteology  of  our  forms 
been  carefully  studied.  Gray  overlooked  the  rudimentary  quadrato- 
jugal  in  T.  Carolina.  Agassiz,  in  his  characterization  of  the  genus, 
speaks  of  the  temporal  arch  as  "either  cartilaginous  or  only  partially 
ossified,"  forgetting  the  fact  that  T.  major,  described  by  him,  possesses 
a  well-developed  zygomatic  arch. 

Boulenger  gives  the  absence  of  a  bony  temporal  arch  as  character- 
istic for  Terrapene. 

Briihl  gives  a  figure  of  the  skull  of  Terrapene  Carolina,  but  overlooked 
the  quadrato-jugal. 

Baur,  in  the  Zoologischer  Anzeiger  for  1888,  No.  296,  first  pointed  out 
the  fact  that  T,  Carolina  ])ossesses  a  rudimentary  quadrato-jugal,  con- 
trary to  the  opinion  held  by  Gray  and  others.  Later,  in  Science,  No.  426, 
1891,  he  gave  the  osteological  characters  of  Terrapene  major ^  T.  Caro- 
lina, and  T.  ornata;  and  still  later,  in  the  American  Naturalist,  1893, 
the  complete  osteological  characters  and  general  descriptions  of  T. 
major,  T.  Carolina,  T.  mexicana,  T.  triunguis,  and  T.  ornata  were  given. 

The  geographical  distribution  of  Terrapene  has  nftver  been  com 
pl(»tely  worked  out.    Most  authors  have  merely  given  a  few  localities 
or  the  range  of  each  species  in  a  general  way. 

Agassiz,  in  1857,  gives  T.  Carolina  (Cistudo  virginea)  as  the  north 
eastern  type  and  erroneously  states  that  it  "has  the  most  extensive 
range"  of  the  genus.    He  also  mentions  Terrapene (Oisiudo)  triunguis 
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as  the  western  aud  southwestern  tyi)e,  and  Terrapene  {Cistudo)  ornata 
as  the  northwestern  type.  Owing  to  the  limited  data  accessible  he 
failed  to  recognize  that  the  last-named  species  is  the  western  form,  from 
the  Yellowstone  to  the  Rio  Grande.  He  also  mentions  Terrapene 
(Cistudo)  major  as  the  southern  and  southeastern  type  of  the  genus. 

Cope,  in  1875,  states  that  Terrapene  Carolina  is  found  in  the  ^^Eastern 
region  and  Louisiauian  and  Floridian  districts:"  T.  triunguia  in  the 
**austroriparian  region  to  Georgia,  eastern  Pennsylvania,"  and  T.  ornata 
iu  the  ''  Central  region." 

Baur,  in  1893,  gives  the  geographical  distribution  of  the  species  as 
follows:  T.  major  J  "  Southern  States;"  T.  Carolina^  "  Eastern  States  to 
Indiana;"  T.  mexicana^  "Mexico;"  T.  triunguis,  "Louisiana,  Arkansas, 
Indian  Territory,  Mississippi,  Georgia;"  T,  ornata^  "Central  States." 

The  writer's  notes  on  the  geographical  distribution  of  Terrapene  will 
be  given  under  a  separate  heading. 

Genus    TERRAPENE,    Merrem. 

1820. — Terrapeite,  Mbrrbm,  Versuch  eines  Systems  der  Amphibien,  p.  27  (type,  Testudo 
clausa,  Gmelin=T.  Carolina,  LiNN^us).— Baur,  Zool.  Anz.,  1888,  No.  296; 
Science,  xvii,  1891,  p.  190;  Proc.  Amer.  PhUos.  Soc,  1892,  p.  246. 

1822.— Cw^ttda,  Fleming,  Philosophy  of  Zoology,  ii,  p.  270. 

1832. — Diclida  (part),  Rafinesquk,  Atlantic  Journal,  i,  p.  64  (in  Analyse  de  la  Nature, 
1815,  name  only). 

lS3o.—Pyxidemy8  (part),  Fitzinger,  Ann.  Vi^iener  Mas.,  i,  p.  123. 

1844. — Emyoidesy  Gray,  Catalogue  of  Tortoises  in  British  Museum,  p.  27. 

1849.— Onyc* of ria,  Gray,  Proc.  Zool.  Soc.  London,  1849,  p.  17. 

1857.~Ct«ficdo,  A(}A8Siz,  Contributions  to  the  Natural  History  of  the  United  States, 
I,  p.  444. — BouLENGER,  Catalogue  of  the  Chelonians  in  British  Museum, 
1889,  p.  114.— Baur,  Proc.  Amer.  Philos.  Soc,  1892,  p.  44. 

KEY  TO  THE  SPECIES  OF  TERREPEXE. 

I.  Three  digits  on  the  hind  foot. 

1.  Zygomatic  arch  complete.    Webs  absent.    Phalanges  on  the  fore  foot  2-3-3- 

3-2,  hind  foot  2-a-3-2-l ....BAURi,p.576. 

2.  Zygomatic  arch  incomplete.     Webs  absent. 

a.  Number  of  phalanges  in  the  fore  foot  2-3-3-2-2,  hind  foot  2-3-3-3-1. 
Carapace  tectiform mexicana,  p.  579. 

6.  Number  of  phalanges  in  fore  foot  2-3-3-2-2,  hind  foot  2-3-3-2-1.  Cara- 
pace not  tectiform triunguis,  p.  580. 

II.  Four  digits  on  the  hind  foot. 

1.  Zygomatic  arch  complete.    Webs  distinct.     Phalanges  in  the  fore  foot  2- 

3-3-3-2,  hind  foot  2-3-3-3-2 major,  p.  575. 

2.  Zygomatic  arch  rudimentary.    Digits  slightly  webbed.    Phalanges  iu  the  fore 

foot  2-3-3-3-2,  hind  foot  2-3-3-3-2.    Carapace  keeled . .  Carolina,  p.  577. 

3.  Zygomatic  arch  absent.    Webs  absent.     Phalanges  in  the  fore  foot  2-2-2-2- 

2,  hind  foot  2-3-3-3-1.    Carapace  not  keeled ornata,  p.  581. 

TERRAPENE  MAJOR  (Agassi  z). 

ISol.^Cistudo  majovy  Agassiz,  Contributions  to  the  Natural  History  of  the  United 
States,  I,  p.  445  (type  in  Mus.  Comp.  Zool.,  Cambridge,  Mass. ;  locality  of 
type,  Mobile,  Ala.).— Garman,  Bull.  Essex  Inst.,  xvi,  1884,  p.  10. 
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1865. — Terrapene  carinata  (part),  Strauch,  M^m.  Aoad.  Sci.  St.  Petersb.  (7),  viii,  No. 

13,  p.  46. 
1870. — Cistudo  Carolina  var.  major^  Gray,  Supplement  to  the  Catalogue  of  Shield 

Reptiles,  p.  19. — Boulengeu,  Catalogue  of  Chelonians  in  British  Museum^ 

1889,  p.  117. 
1891. — Terrapene  major j  Baur,  Science,  xvii,  1891,  p.  190;  Anier.  Natural.,  xxvii, 

1893,  p.  677. 

Quadrato-jugal  well  developed;  zygomatic  arch  complete,  and  always 
present  and  relatively  wider  and  more  fally  developed  than  in  T.  hauri. 
Maxillae  distinctly  notched.  Upper  branch  of  the  scapula  considerably 
longer  than  the  inner  branch  (endo-scapula) ;  digits  with  distinct  well- 
developed  webs.  Number  of  phalanges  in  the  forefoot,  2-3-^3-3-2; 
hina  foot,  2-3-3-3-2.    Number  of  claws  in  the  hind  foot,  4. 

Carapace  oblong  in  horizontal  outline;  transverse  outline  semi- 
circular. Anterior  margin  but  slightly  curved;  moderately  compressed 
above  and  median  ridge  distinct.  The  width  of  the  carapace  com- 
pared to  length  varies  from  10-12  to  10-14.  First  pleural  plate  more 
than  half  as  wide  as  long.  Ground  color  varying  from  black,  yellowish 
olive  or  dark  brown  to  very  light  dingy  brown.  The  yellow  spots  are 
arranged  in  radiating  lines  but  are  not  connected.  The  plastron  is 
usually  of  a  straw-yellow  color  with  the  dermal  plates  more  or  less 
faintly  bordered  with  black  or  dark  brown. 

This  species  is  found  in  regions  adjacent  to  the  Gulf  coast  of  Florida, 
Alabama,  Louisiana,  and  Texas. 


List  of  specimens. 

No.  ,          Collector. 

Collection. 

Locality. 

1     G.  Kohn 

New  Orleans,  La. 
Mandevme,La. 
Galveston,  Tex. 
NaahviUe,  Tenn. 

2     G.  Kohn 

3     (r.  Kohn 

4  1  Dr.  G.  Baur* 

*  Not  seen  by  the  writer,  but  examined  by  Dr.  Baur  with  reference  to  the  points  disoassed  in  this 
paper. 

TERRAPENE  BAURI,  new  species. 

Quadrato-jugal  well  developed;  zygomatic  arch  complete,  thoagb 
not  as  wide  as  in  T.  major.  Webs  absent.  Number  of  phalanges  in 
the  forefoot,  2-3-3-.3-2 ;  hind  foot,  2-3-3-2-1.  Number  of  claws  on  the 
hind  foot,  3. 

Carapace  semicircular  in  transverse  outline,  imperfectly  oblong  in 
horizontal  outline.  Median  ridge  and  keel  distinct.  First  pleural  plate 
more  than  three  times  as  long  as  wide.  Eatio  of  width  to  length  of 
the  carapace  approximately  10  to  13. 

Ground  color  of  the  carapace  dark  brown,  sometimes  slightly  olive, 
marked  with  yellow,  arranged  in  radiating  lines  rather  than  single 
spots;  keel  yellow.  The  markings  of  the  carapace  bear  a  very  close 
resemblance  to  the  extreme  western  species  T.  ornata,  a  species  from 
which  it  is  entirely  separated  geographically.  Plastron  yellowish  with 
but  few  markings. 
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The  type  (No.  8352,  U.S.N.M.)  was  collected  in  Florida  by  F.  B.  Meek, 
The  species  is  named  for  Dr.  Baur,  who  first  noticed  the  peculiarities 

of  the  type,  but  having  only  the  one  specimen  considered  it  as  an 

excex)tioual  individual  of  T,  triunguis. 

List  of  specimens. 


No. 

Collector.          j                  Collection. 

locality. 

1 

F.  B.  Meek No.  8352,  U.  S.  N.  M 

Florida. 

1 

TERRAPENE  CAROLINA.  (L  i  n  n  8b  u  s  ). 

nSS.—Testudo  carolinay  Linn^us,  Systema  Naturae,  10  ed.,  i,  p.  198  (from  Edwards; 
locality,  Sontli  Carolina);  12  ed.,  i,  1766,  p.  852.— Schneider,  Naturge- 
Bchichte  der  Schildkroten,  1783,  p.  334. — Gmelin,  Systema  Natarce,  i,  ii, 
1788,  p.  1041.— BoNNATERRE,  Tablcaa  Encyolop^diqne  et  M^thodique, 
Erp^tologie,  1789,  p.  28.— Donndorfp,  ZoologischeBeytriige,  iii,  1798,  p.  20. 

1758.~Te8tiido  carinata,  Linn^us,  Systema  Naturse,  10  ed.,  i,  p.  198;  12  ed.,  i,  1766, 
p.  353. — Schneider,  Natnrgesohichte  der  SchildkroteD,  1783,  p.  361.— 
LAC^pfeDE,  Histoire  Naturelle  des  Qnadrup^des  Ovipares  et  des  Serpens,  i, 
(Synops.  m^th.),  1788,  p.  164.— Bonnatkrre,  Tableau  Encyclop^dique  et 
M^thodique,  Erp^tologie,  1789,  p.  28. — Donndorff,  Zoologische  Beytrage, 
III,  1798,  p.  27.— Shaw,  General  Zoology,  iii,  pt.  i,  1802,  p.  35. 

1788. — Testudo  clausa,  Gmklin,  Systema  Naturae,  i,  il,  p.  1042. — Schoepff,  Historia 
Testudinum,  1792,  p.  32,  PI.  vii.— Donndorff,  Zoologische  Beytrage,  iii, 
1798,  p.  27.— Shaw,  General  Zoology,  iii,pt.  i,  1802,  p.  36,  PL  vii.— Daudin, 
Histoire  Naturelle  des  Reptiles,  iii,  1803,  p.  207,  PI.  xxiii,  figs.  1,  2.— Le 
CONTB,  Annals  Lye.  Nat.  Hist.,  New  York,  iii,  1830,  p.  124. 

1788.— Tc«<ttdo  hrevi-oaudatOf  Lac^^p^de,  Histoire  Naturelle  des  Quadruples  Ovipares 
et  des  Serpens,  i  (Synops.  m^th.),  p.  169. 

1789. — Testudo  incarcerata,  Bonnaterre,  Tableau  Encyciop^diqne  et  M^thodique, 
£rp6tologie,  p.  29. 

1789. — Testudo  incarcerata- striata,  Bonnaterre,  Tableau  Encyclopddique  et  M^^tho- 
dique,  £rp<^tologie,  p.  29. 

1803.— re«<udo  virgulaia,  Daudin,  Hjstorie  Naturelle  des  Reptiles,  iii,  p.  201,  PI. 
XXIII,  figs.  3,  4. 

lS12.—Emy8  clausa,  Schweioger,  Konigsberg.  Arch.  Naturwias.,  i,  pt.  i,  pp.  315, 
438.— Wagler,  Natlirliches  System  der  Amphibien,  p.  138.— Schlegel, 
Faona  Japonica,  Reptilia,  1833,  p.  65. 

1812.— i;my«  virgulataf  Schweigger,  Konigsberg.  Arch.  Naturwiss.,  i,  pt.  i,  pp.  316, 
441. 

1812.— iS^my*  schneideri,  Schweigger,  Konigsberg.  Arch.  Naturwiss.,  i,  pt.  i,  pp.  317, 
442. 

lS20,—  Terrapene  clausa^  Merrem,  Versuch  eines  Systems  der  Amphibien,  p.  28.— 
FiTZiNGER,  Neue  Classification  der  Reptilien,  1826,  p.  45. 

1825.— Terropewa  curolinay  Bell,  Zool.  Journ.,  ii,  p.  309.— Baur,  Science,  xvii,  1891, 
p.  190;  Amer.  Natural.,  xxvii,  1893,  p.  677. 

1825. — Terrapene  nebulosa,  Bell,  Zool.  Journ.,  u,  p.  310. 

1825.— Ci»^i»^o  clausa,  Say,  Journ.  Acad.  Nat.  Sci.  Phila.,  iv,  pt.  ii,  pp.  205,214.— 
Bonaparte,  Cheloniorum  Tabula  Analytica,  1836,  p.  6. 

1826.— Terropcwe  virgulata,  Fitzinger,  Neue  Classification  der  Reptilien,  p.  45. 

1827.— Cistuda  clausa,  Harlan,  American  Herpetology,  p.  73. 

1830.— £iny«  (Cistuda)  clausa,  Bonaparte,  Sulla  ^econda  Edizione  del  Regno  Animale 
Osservazioni,  p.  162. 
Proc.  N.  M.  94 37 
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1831. — Emya  {Cistuda)  carolincBj  Gray,  in  Griffith's  Animal  Kingdom,  ix,  Ai)pen(l.,  p.  7. 

lS3\.—Ci8tuda  Carolina,  Gray,  Synopsis  Reptilium,  i,  p.  18.— Holbrook,  North 
American  Herpetology,  2  ed.,  i,  1842,  p.  31,  PI.  ii. — De  Kay,  Zoology  of 
New  York,  pt.  iii,  1842,  p.  24,  PI.  i.,  fig.  1.— Gray,  Catalogue  of  Tortoises 
in  the  British  Mnseum,  1844,  p.  30. 

ISS^.—Cistudo  carolinaf  Dumeril  and  Bibron,  Erp^tologie  G^n^rale,  ii,  1835,  p.  210; 
IV,  1854,  p.  224.— DuM^RiL,  Museum  d'Histoire  Natnrelle  de  Paris,  Cata- 
logiie  M^thodique  de  la  Collection  des  Reptiles,  1851,  p.  7  (part). — Wied, 
Nov.  Acta  Acad.  Leop.  Carol.,  xxxii,  i,  1865,  p.  1,  PI.  i,  fig.  1. — Gray, 
Supplement  to  the  Catalogue  of  Shield  Reptiles,  1870,  p.  19;  Hand-list  of 
Specimens  of  Shield  Reptiles  in  the  British  Museum,  1873,  p.  18. — Tkur. 
in  Yarrow,  Bull.  U.  S.  Nat.  Mus.  24, 1883,  p.  37.— Boulenger,  Catalogue  of 
the  Cheloniaus  in  the  British  Museum,  1889,  p.  115,  figs.  32,  33. — Strauch, 
Mdm.  Acad.  Sci.  St.-P^tersb.  (7)  xxxviii,  No.  2,  1890,  p.  62  (part).— Back, 
Proc.  Amer.  Philos.  Soc,  1892,  p.  44. 

1835. — Pyxidemya  schneideri,  Fitzinger,  Ann.  Wiener  Mus.,  i,  p.  123. 

lS35,—Pyxidemy6  virgalata,  Fitzinqer,  Ann.  Wiener  Mus.,  i,  p.  123. 

1835. — Pyxidemys  olauaa,  Fitzinger,  Ann.  Wiener  Mus.,  i,  p.  123. 

1857. — Cistudo  virginicOy  Agassiz,  Contributions  to  the  Natural  History  of  the  United 
States,  I,  p.  445,  PI.  iv,  figs.  17-19;  PI.  viii,  figs.  10-14. 

1862.— IVjrrape/ie  carinaia  (part),  Strauch,  M^m.  Acad.  Sci.  St.-P^tersb.  (7)  v,  No.  7, 
p.  96;  VIII,  No.  13,  1865,  p.  45. 

1875. — Cisiado  clausa,  subsp.  olauaa^  Cope,  Bull.  U.  S.  Nat.  Mus.  No  1,  p.  53. 

1884.—  Cistudo  oarinata,  S.  Garman,  Bull.  Essex  Inst.,  x^^,  p.  10. 

1892.— Cistttdo  Carolina  var.  Carolina,  H.  Garman,  Bull.  111.  St«te  Lab.  Nat.  Hist.,  in, 
p.  219. 

Quadrato-jugal  rudimentary,  triangular  iu  shape  and  connected  with 
the  quadrate  only.  Zygomatic  arch  absent.  Maxillary,  distinctly 
beaked  but  not  notched.  Cervicals  and  their  processes  relatively  short. 
Upper  branch  of  the  scapula  somewhat  longer  than  the  inner  branch 
(emioscapula),  but  not  so  long  as  in  T.  major.  Kumber  of  phalanges  in 
forefoot,  2-3-3-^2  or  2^-3-2-2;  hind  foot,  2-3-3-3-2.  Digits  slightly 
webbed.  Claws  in  the  hind  foot,  4.  First  pleural  plate  approximately 
twice  as  long  as  wide. 

Carapace  ovoid  in  outline;  ratio  of  width  to  length  in  adults,  about 
as  10  to  12.  Not  compressed  above;  keel  distinct  and  median  ridge 
absent.  Color  dark  brown  or  blackish,  markM  by  yellowish  or  brownish 
radiating  spots  and  lines.  Often  the  keel  is  marked  by  an  interrupted 
yellow  or  brownish  yellow  line. 

Plastron  oval  in  outline,  with  distinct  shoulders  on  each  side  of  the 
hinge  area.  Ground  color  dull  yellow,  variously  blotched  and  niottle<l 
with  lavendar  brown. 

Kentucky  and  Tennessee  specimens  are  the  most  beautiful  of  our 
Forth  American  forms,  and  may  possibly  be  entitled  to  rank  an  a 
variety  of  T.  Carolina,  The  carapace  is  ovoid  in  horizontal  outline; 
semiovoid  in  transverse  section.  The  general  color  is  black  or  very 
dark  brown,  marked  by  bright  yellow,  sometimes  the  latter  color  pre- 
vailing. The  posterior  portions  of  the  second,  third,  and  fourth  ver- 
tebral plates  are  marked  by  distinct  but  irregular  quadrate  blotches 
which  are  broadly  bordered  by  bright  yellow.  The  upper  portions  of 
the  first,  second,  and  third  costal  plates  are  similarly  marked.    The 
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spaces  in  front  of  these  blotches  on  the  vertebral  plates  and  below  them 
ou  the  costal  plates  are  marked  by  spots  and  radiating  blotches  of 
yellow.  The  presence  of  a  distinct  keel  and  the  absence  of  a  median 
depression  are  points  readily  distinguished.  The  plastron  is  yellow, 
irregularly  blotched  and  mottled  with  much  brown  and  black,  broadest 
across  the  femorals.  The  upper  portion  of  the  head  and  neck  is  brown, 
slightly  specked  with  yellow;  a  yellow  line  beginning  at  the  posterior  of 
tlie  eye  runs  back  over  the  ear  and  the  posterior  of  the  skull.  Mandible, 
throat,  and  lower  neck  light  yellow.  Upper  scales  of  the  legs  grayish ; 
lower  scales  mostly  orange  or  reddish.  The  individual  described  is  a 
fomale  collected  at  Midway,  Ky.,  by  Prof.  H.  Garman.  Another  speci- 
men very  similar  but  younger  was  sent  me  by  Prof.  S.  S.  Maxwell.  This 
one  was  collected  at  the  mouth  of  Hillingtons  Creek,  near  Lovelaceville, 
Ballard  County,  Ky.,  in  the  extreme  western  portion  of  the  State,  where 
the  writer  has  often  observed  other  specimens.  Prof.  Benj.  B.  Penfield, 
of  Nashville,  Tenn.,  sent  me  two  specimens  which  agree  with  the  Ken- 
tucky individuals  in  every  point  except  that  a  distinct  triangular  quad- 
rato-jugal  was  present. 

In  general  form  and  osteological  characters  this  variety  grades  into, 
if  it  is  not  identical  with,  typical  specimens  of  T,  Carolina^  and  may  be 
regarded  as  the  southern  extension  of  this  species.  Hence  the  distri- 
bution of  T.  Carolina  may  be  given  as  eastern  United  States,  south  to 
Caroliuas,  Georgia,  Tennessee,  and  Kentucky,  reaching  the  Missis- 
sippi, west  to  eastern  Illinois  and  Wisconsin,  and  north  to  Canada. 

List  of  apecimena. 


No. 


Collector. 


Collection. 


Dr.  6.  Banr 

...do 

...do 

...do 

L.  Steiheger 

J.  D.Figginii 

Prof.  S.S.  Maxwell. 
Prof.  H.  Garman. . . 

Dr.  O.  P.  Hay 

Prof.B.B.Peufield. 

....do 

P.  S.  Yoiinjr 

Frank  Boms 

J.D.  Ridgway 

do 


B.  A.  Bean.. 
Dr.  G.  Banr. 
...do 


No. 20544,  U.S. N.M. 


No.11800,  U.S.N.M. 
No.  14624,  U.S. N.M. 

No.wero,  U.S.N.M. 

No.  14670,  U.S. N.M. 

No.  8539(f). 

No.  13588.  U.S. N.M. 


Locality. 


Indiana. 

do. 
New  Haven,  (^onn. 

do. 
Washington,  D.  C. 
Kensin^on,  Md. 
LoTelaceville,  Ky. 
MidwaT.Ky. 
Kentucky. 
Nashville,  Tenn. 

do. 
Rock  Creek,  D.  C. 
Darlington,  S.  C. 
Wheatland,  Ind. 

do. 
Carlisle,  Pa. 
Bainbridge,  Pa. 
Albany,  N.Y. 
.  ao. 


TERRAPENE  MEXICANA  (Gray). 

1849. — Onychotria  mexicanaf  Gray,  Proc.  Zool.  Soc.  London,  1849,  p.  17,  PI.  ii  (type  in 
British  Museum;  locality  of  type,  Mexico). —Dug^.s,  La  Naturaleza  (2), 
1888,  p.  11. 

1855. — Ciatudo  mexieana.  Gray,  Catalogue  of  Shield  Reptiles  in  the  British  Museum, 
p.  40;  Supplement  to  the  Catalogue  of  Shield  Reptiles,  1870,  p.  19.— 
BocouRT,  Mission  Scientifique  au  Mexique,  Reptiles,  fasc.  1,  1870,  p.  17 
(part).— GCnther,  Biologia  Centralis  Americana,  Reptilia,  1885,  p.  L— 
Cope,  Bull.  U.  8.  Nat,  Mus.  32, 1887,  p.  21. 
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1889. — Ci9tudo  Carolina  tbt,  mexioana,  Boulengbr,  Catalogue  of  ChelonianB  in  the 

British  Museam,  p.  118. 
IS^l.—Terrapene  tnexicana,  Baur.,  Science,  x vii,  1891,  p.  191 ;  Amer.  Nataral  ,  1893,  p. 

677. 

Quadrato-jugal  very  mdimentary;  connected  with  the  qaadrate  and 
rather  elongated.  Zygomatic  arch  absent.  Upper  branch  of  the  soap 
ula  as  in  T.  major.  No  webs  between  the  digits  and  only  three  claws 
on  the  hind  foot.  Namber  of  phalanges  in  the  forefoot  2^-3-2-2;  id 
hind  foot  2-3-3-3-1.    Maxilla  not  notched. 

Carapace  oval  in  horizontal  outline;  rather  triangalar  in  transverse 
oatline.  Batio  of  width  to  length  in  adults  approximately  10  to  13. 
The  additional  plate  found  between  the  fourth  and  fifth  vertebral  plates 
seems  to  be  characteristic.  First  pleural  plate  more  than  three  times 
as  long  as  wide. 

Color  of  the  carapace  brownish  yellow  marked  by  dark  brown  radiat- 
ing lines  and  irregular  spots.  Head  yellow,  irregularly  marked  by 
black  or  dark  brown.    Throat  yellow,  posterior  neck  light  brown. 

Plastron  curved  in  the  region  of  the  abdominal  and  femoral  plates, 
and  distinctly  mucronate  posteriorly.  Color,  whitish  yellow,  the  i>o8- 
terior  border  of  each  dermal  plate  bordered  with  smoky  brown. 

City  of  Mexico  and  Tampico,  Mexico. 


List  of  specimens. 

No.            Collector. 

1 

CoKection. 

lAxality. 

Dr.  G.  Baur 

Mexico. 

TERRAPENE  TRIUNGUIS  (Agaseiz). 

1831. — f  Emys  kinostei^oideSj  Gray,  iu  Griffith's  Animal  Kingdom,  ix,  Append.,  p. 

12;  Synopsis  Reptiliam,  1831,  p.  32. 
1835. — Emys  cinostemoides,  Dum1^:bil  et  Bibron,  Erp6tologie  G^n^ral,  ii,  p.  303;  ix, 

1854^  p.  227.    DuM^RiL  Museum  d'Histoire  Naturelle,  Catalogne  Method- 

ique  de  la  Collection  des  Reptiles,  1851,  p.  12. 
1844. — Emys  (Emyoides)  kinostemoideSf  Gray,  Catalogne  of  Tortoises  in  the  British 

Museum,  p.  27. 
1857. — Cistudo  triunguis,  Agassiz,  Contributions  to  the  Natural  History  of  the  United 

States,  I,  p.  445,  PI.  vii  (type  iu  Mus.  Comp.  Zool.,  Cambridge,  Mass.; 

locality  of  type,  Louisiana). — Garman,  Bull.  Essex  Inst.,  xvi,  1884,  p.  10. 
1865. — Terrapene  carinaia  (part),  Strauch,  M6m.  Acad.  Sci.  St.  Petersb.,  (7)  \'Ui, 

No.  13,  p.  45. 
1875. — Cistudo  clausa  subsp.  triunguis,  Cope,  Bull.  U.  S.  Nat.  Mus.,  1,  p.  53. 
1SS3.— Cistudo  Carolina  triunguiSj  True  in  Yarrow,  Bull.  U.  S.  Nat.  Mus.  24,  p.  37. 
1889. — Cistudo  Carolina  var.  cinosiemoideSf  Boulengkp,  Catalogne  of  Chelonians  in 

the  British  Museum,  p.  117. 
1S90,— Cistudo  Carolina  (part),  Strauch,  M^m.  Acad.  Sci.,  St.  Petersb.,  (7)  xxxviii, 

2,  p.  62. 
1891. — Terrapene  cinosternoides,  Bauh,  Science,  xvii,  1891,  p.  191. 
1893. — Terrapene  triunguis,  Baur,  \mer.  Natural.,  1893,  p.  677. 
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Quadrato-jagal  rudimentary  and  triangular;  connected  with  the 
qaadrate  only.  Zygomatic  arch  absent.  Scapula  as  in  T.  major,  No 
webs  between  the  digits,  and  only  three  claws  on  the  hind  foot. 
Phalanges  in  the  forefoot,  2-3-^-2-2;  hind  foot,  2^3-3-2-1.  Maxillae 
slightly  notched.    Gervicals  and  their  processes  relatively  short. 

Carapace  moderately  oval,  keeled,  and  slightly  compressed.  Eatio 
of  width  of  carapace  to  length  in  adults  about  10  to  13.  First  pleural 
plate  similar  to  T,  bauru  Ground  color  dark-brown  or  olive-yellow, 
much  mottled  with  yellow. 

Plastron  oval.    Ground  color  yellow,  much  mottled  with  brown. 

The  Louisiana  form  seems  to  be  a  dwarf  variety  of  this  species  and 
is  peculiar  to  Louisiana.  They  were  first  noticed  by  Agassiz  who 
states:  "Had  I  not  noticed  a  few  larger  specimens  from  the  Osage 
ftiver  and  from  Georgia,  I  should  not  hesitate  to  consider  them  as  a 
distinct  species."  They  are  characterized  by  their  relatively  small  size, 
peculiar  markings,  and  rather  full  development  of  the  quadrato-jugal. 
Some  times  the  quadrato-jugal  is  sufficiently  developed  to  come  into 
contact,  if  not  uniting,  with  the  jugal.  These  individuals  are  readily 
distinguished  by  their  small  size,  three  toes,  and  general  color.  In  color 
they  vary  from  pale  yellow  or  dusky  to  dark  brown,  marked  by  small 
radially  distributed  yellow  spots,  often  only  few  in  number.  The  fact 
that  they  grade  into  larger  forms  of  other  localities  prevents  them  from 
being  ranked  as  a  separate  species. 

Mississippi,  Louisiana,  Arkansas,  Indian  Territory,  southern  Mis- 
souri and  Kansas,  and  Texas. 

List  of  Bpecimena. 


No.  1        CoUector. 

CoUeotion. 

Locality. 

10 

11 
12 

13 

14 

G.  Kohn 

New  Orleans,  La. 

do. 

do. 
MandeTille,La. 

do. 

do. 
Shnbata,  Miss. 
St.l^ais,Mo. 

do. 
Fort  Inse  to  San  An- 
tonio, Tex. 
Wailes,Miss. 
Mill    Creek.  Chicka- 
saw Nation,  Ind.T. 
Fort  Arbuckle.  Ind. 

T. 
Fort  Gibson,  Ind.  T. 

....do 

do 

.  do 

....do 

...do 

Dr.  0.  P.  Hay  . . . 

Jolias  Harter . . 

....do 

Dr.  Kennerly  . . . 

N0.53.U.S.N.M 

No.  7346,  U.  S.  N.  M 

No.   303   (7174).   Mas.  Phila. 

Acad.Sci. 
No.    804    (7177),    Mus.    Phila. 

Acad.  Sci. 
No.    305  (7192),    Mas.    PhUa. 

Acad.Soi. 

Dr.  E.  Palmer... 

TERRAPENE  ORNATA  (A  g  a  b  8  i  z). 

1857. — Cieiudo  omaia,  Agassiz,  Contribntions  to  the  Natural  History  of  the  United 
States,  ly  p.  445,  PI.  Ill,  figs.  12, 13  (type  in  Mus.  Comp.  Zool.,  Cambridge, 
Mass.;  locality  of  type.  Upper  Missouri,  Iowa). — Cope,  Bull.  U.  S.  Nat. 
Mus.  1, 1875,  p.  53;  BuU.  U.  S.  Nat.  Mus.  17, 1880,  p.  13.--Trub  in  Yarrow, 
Bull.  U.  S.  Nat.  Mus.  24,  1883,  p.  37.— Garman,  Bull.  Essex  Inst.,  x vi,  1884, 
p.  10. — ^BouLBNGER,  Catalogue  of  Chelonians  in  the  British  Museum,  1889, 
p.  118.— H.  Garman,  Bull.  III.  State  Lab.  Nat.  Hist.,  m,  1892,  p.  220. 

1891.— Terra|>en«  omaia^  Baur,  Science,  x vii,  1891,  p.  191 ;  Amer.  Natural.,  1893,  p.  678. 
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Qaadrato-jugal  eutirely  absent,  and  hence  zygomatic  arch  never 
present.  Postorbital  arch  much  more  slender  than  in  other  species. 
Maxillae  notched.  Cervicals  and  their  processes  relatively  very  short 
tipper  branch  of  the  scapala  of  the  same  length  as  the  inner  branch 
(endoscapula).  Digits  without  distinct  webs.  Number  of  phalanges 
in  forelimb,  2-2-2-2-2,-  hind  limb,  2-3-3-3-1.  Number  of  claws  in  the 
hind  foot,  4. 

Carapace  in  horizontal  outline  broadly  oval;  much  compressed  above; 
medium  ridge  usually  present,  but  the  keel  always  absent,  even  in  the 
young.  Interpleural  foramina^,  between  the  ribs  of  the  first  and  second 
dorsal  vertebrae  almost  obsolete.  Ratio  of  the  width  to  the  length  of 
the  carapace  in  adults,  never  exceeding  ten  to  twelve,  rarely  more  than 
ten  to  eleven.  The  depression  of  the  carapace  is  usually  so  great  as  to 
render  the  outline  of  a  transverse  section  almost  oblong  in  shape. 

The  ground  color  of  the  cara])ace  varies  from  very  dark-brown, 
marked  with  bright-yellow  radiating  lines  with  a  yellow  medium  line, 
to  very  light  colors  with  no  markings.  Third  vertebral  plate  less  than 
two-thirds  as  long  as  wide,  being  in  all  other  species  relatively  longer. 

Plastron  widest  across  the  abdominal  plates.  Ground  color  brown, 
marked  by  irregular  yellow  lines.  Posterior  to  the  hinge  ligament 
these  lines  show  a  tendency  to  become  longitudinal,  while  on  the 
anterior  of  the  hinge  ligament  these  lines  are  mostly  transverse. 

East  of  the  Bocky  Mountains  to  Wisconsin,  eastern  Illinois,  central 
Indian  Territory,  and  eastern  Texas. 


LUi  of  specimens. 


No. 


Collector. 


Dr.G.Banr 

I do 

do 

do 

Dr.O.P.Hay 

' do , 

I  Prof.  T.  D.  A.  Cbckerell 

Roy  RLarkin , 

Prof.  J.  D.  Bruner , 

William  Lloyd 


do 

Dr.  Kennerly  . 


Prof.  H-  B.  Dnncanson  . 

Haydc^n 

Kennicott 

Hayden 

do 

Bailey 

Julias  Hurter 

Palmer 

W.S.Wood 

do , 

Dr.  Hayden 

Dr.  Mover 


CollectioD. 


No.  16484.  U.S.N.M.. 

No.  20950,  U.S.N.M.. 
No.52,U.S.N.M 


No.7541,  U.S.N.M.. 
No.  7542,  U.  S.  N.  M  .. 
No.57,U.S.N.M.... 

do 

No.  15861,  U.S.N.M. 
No.  16491,  U.  S.  N.  M  . 
No.7177,U.S.N.M.. 
No.l56,U.S.N.M  ... 
No.  156,  U.  S.  N.  M  . . . 
U.S.N.M 


Locality. 


Lawrence,  Kans. 

Indiana  (f). 

Kansas ;  Logan  County. 

do. 

do. 
Kansas. 
Las  Graces,  N.Mex. 

do. 
Kl  Paso,  Tex. 
South  of    Devil's    River, 

Texas. 
Corpus  Christi,  Tex. 
San  Antonio  to  Fort  Inge, 

Tex. 
Peru,  Nebr. 
Sand  Hills,  Nebraska. 
Illinois. 
Yellowstone  (River).  i 

do.  I 

Kennedy,  Nebr. 
St.  Louis,  Mo.  I 

Old  Fort  Cobb,  Okla. 
Republican  River,  Nebraska. ' 

do.  I 

Fort  Larami<s  Wvo.  I 

Kankj^ee,  HI.  i 


GENERAL  REMARKS. 

The  geographical  distribution  of  Terrapene  o£fers  many  interesting 
phases  for  study.  The  relatively  fixed  habits  of  the  species  of  the  genns 
render  their  variations  more  or  less  local  in  character.    Good  illustra 
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tions  of  this  fact  are  seen  in  the  T.  omata  of  Texas  and  the  T.  triunguis 
of  Louisiana  and  soathwestern  Arkansas  and  soatheastern  Indian 
Territory.  But,  notwithstanding  these  conditions^  the  specific  char- 
acters are  maintained  throughout  the  range  of  each  species,  as  has 
been  shown. 

Terrapene  major  may  be  said  to  be  strictly  a  gulf  species,  having  for 
its  range  the  gulf  coast  from  the  Eio  Grande  to  Florida,  possibly  includ- 
ing southern  Georgia.  The  specimens  examined  by  me  seem  to  be  larger 
in  the  average  than  individuals  of  other  species,  and  in  general  osteo- 
logical  characters  they  certainly  represent  the  primitive  form  of  the 
genus.  They  x)ossess  a  well-developed  quadratojugal,  a  complete  zygo- 
matic arch,  and  are  distinguished  from  T.  bauri  by  the  number  of 
phalanges,  color  pattern,  and  webbed  digits,  there  being  four  claws  on 
each  hind  foot. 

Terrapene  bauri  may  be  said  to  belong  to  the  peninsula  of  Florida, 
possibly  including  southern  Georgia.  It  resembles  T,  major  in  having 
a  complete  bony  zygomatic  arch  and  T.  triunguis  in  having  but  three  toes 
on  the  hind  foot,  while  it  differs  from  either  in  the  number  of  its  pha- 
langes. The  color  markings  of  the  type,  excepting  plastron,  are  almost 
identical  with  T.  ornata^  a  species  from  which  T.  bauri  is  completely 
separated  both  by  osteological  characters  and  geographically.  The 
specimens  mentioned  by  Agassiz  as  three-toed  specimens  of  T,  Caro- 
lina from  North  Carolina,  and  T.  triunguis  from  Georgia  may  belong  to 
this  species. 

Terrapene  Carolina  is  found  in  the  northeastern  United  States,  extend- 
ing from  the  St.  Lawrence  and  Great  Lakes  south  to  the  Caroliuas  and 
Tennessee  and  west  to  the  Mississippi  River  in  Kentucky  and  to  east- 
ern Illinois.*  This  species  seems  to  exist  in  greatest  abundance  in 
New  Jersey  and  adjacent  regions,  but  Dr.  Hinds  informs  me  that  it  is 
very  common  at  Lebanon,  Tenn.  It  seems  to  be,  in  a  certain  sense,  the 
mountain  species,  being  found  thoughout  the  mountains  of  Pennsyl- 
vania, as  well  as  elsewhere,  and  seems  to  be  coextensive  with  the  Alle- 
gany range  southward.  It  is  characterized  by  its  rudimentary  quad- 
rato-jugal,  the  hooked  upper  jaw,  and  the  presence  of  a  distinct  keel 
ou  the  carapace,  the  number  of  phalanges,  and  its  slightly  webbed 
digits. 


*  Unfortuuately  I  am  unable  to  speak  deiinitely  an  to  the  precise  western  limit  of 
T,  Carolina  north  of  the  Ohio  River.  The  specimens  reported  by  Prof.  H.  Garmun 
as  from  varions  points  in  sonthwestern  Illinois  are  inaccessible  at  the  time  of  writ- 
ing, owing  to  alterations  now  being  made  in  the  musenm  at  Champaign,  111.  Prof. 
W.  K.  Higley,  in  his  catalogue  of  Wisconsin  reptiles,  mentions  T.  Carolina  as  col- 
lected at  the  following  places  in  Wisconsin,  namely,  Walmouth  County,  two  speci- 
mens; Milwaukee;  Pine  Lake;  La  Crosse;  and  Green  Bay.  Not  having  had  an 
opportunity  to  examine  Prof,  Higley's  specimens,  I  have  been  unable  to  verify  his 
identifications.  Mr.  Hurter,  in  his  catalogue  of  St.  Louis  reptiles,  mentions  one 
specimen  of  T.  caroHnaf  but  since  it  is  the  only  one  which  has  been  found  in  that 
locality  he  rather  infera  that  it  was  brought  into  St.  Louis.  This  inference  is  made 
more  probable  by  the  fact  that  the  individual  was  found  in  the  elevator  yards. 
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On  the  south  it  adjoins  or  overlaps  the  territory  of  T,  bauri  and  T. 
triunguiSy  while  on  the  west  it  overlaps  the  T.  triunguis  and  T.  omata 
for  a  comparatively  short  distance.  Its  principal  characters  remain 
constant  whether  the  specimens  be  taken  from  the  Atlantic  coast,  the 
mountains  of  Pennsylvania  and  Tennessee,  or  the  prairies  of  Ohio  and 
Indiana.  Specimens  from  Kentucky  and  Tennessee  exhibit  certain 
peculiarities  in  color  markings.  These  peculiarities  have  been  discussed 
fully  under  the  specific  characters  of  T.  Carolina. 

Terrapenemexicana  is  at  once  distinguished  by  its  tectiform  carapace, 
rudimentary  quadrato-jugal,  and  the  number  of  phalanges.  Several 
authors  have  reported  this  species  from  the  City  of  Mexico,  and  Bocourt 
mentions  one  specimen  as  from  Tampico,  Mexico — the  most  northerly 
locality  reported.  These  meager  data  would  hardly  justify  me  in  out- 
lining its  range. 

Terrapene  triunguis  in  many  respects  shows  a  peculiar  distribution. 
Eoughly  speaking  it  may  be  said  to  occupy  the  swampy  districts  of  the 
Lower  Mississippi  and  bordering  territory.  It  is  found  in  the  southern 
half  of  the  State  of  Mississippi,  and  passing  into  the  extreme  south- 
western portion  of  Illinois  is  found  as  far  north  as  St.  Louis,  Mo.; 
thence  west  in  the  Osage  Biver  Valley  in  eastern  Kansas;  thence  south* 
west  to  the  Arkansas  Biver  and  its  tributaries  in  Indian  Territory; 
thence  to  Matagorda  Bay  bordering  the  gulf  from  the  Bio  Grande  t^ 
Alabama.  This  species  is  characterized  by  its  rudimentary  triangular 
quadrato-jugal,  its  number  of  phalanges  and  webless  digits,  three  claws 
on  the  hind  foot,  its  keeled  carapace  with  its  slight  median  depression. 

Both  Dr.  Baur  and  O.  P.  Hay  inform  me  that  in  southwestern  Arkan 
sas  and  central  and  eastern  Indian  Territory  specimens  are  often  found 
which  are  greenish  yellow  and  without  spots,  but  marked  individuals 
are  also  present  in  the  same  region.  Specimens  from  Louisiana  are 
rather  small,  having  a  dwarfed  appearance,  and  are  somewhat  pe(*.uliar 
in  their  markings.  Their  osteological  characters,  also,  are  soniewliat 
variable.  However,  typical  specimens  of  the  species  are  found  in  this 
region. 

Terrapene  omata  is  found  from  the  Bocky  Mountains  east  to  Lake 
Michigan  and  Indiana,  south  to  the  Ozark  Mountains,  and  east  to  west- 
ern Indian  Territory  and  central  Texas,  and  from  the  Bio  Grande  Biver 
north  to  the  Yellowstone  Biver.  This  species  may  be  said  to  belong  to 
the  plains  and  the  tablelands.  In  Kansas,  where  it  becomes  extremely 
numerous,  Prof.  Oragin  speaks  of  it  as  so  abundant  as  to  become  a 
nuisance  as  a  cumberer  of  the  ground.  It  seems  to  subsist  and  thrive 
in  our  most  arid  climates,  being  found  in  the  sand  hills  of  Nebraska 
and  the  barren  regions  of  Kew  Mexico  and  Texas.  In  its  geographical 
distribution  it  seems  to  be  governed  more  by  soil,  rainfall,  and  vegeta- 
tion than  latitude.  Throughout  all  its  range  it  is  characterized  by  the 
entire  absence  of  the  quadrato-jugal,  the  possession  of  only  two  pha- 
langes in  each  digit  in  the  forefoot,  its  broadly  oval  carapace,  with  a 
median  ridge  but  without  keel,  a  plastron  widest  across  the  abdominal 
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plates,  and  the  variegated  markiDgs  of  the  carapace.  Texas  specimens 
are  somewhat  stouter  and  more  compact,  and  often  individuals  possess- 
ing no  color  markings  are  found,  but,  notwithstanding  these  exceptions, 
the  species  is  remarkably  constant  throughout  its  range.  It  occupies  a 
larger  territory  than  all  other  species  combined. 

In  the  taxonomy  of  TerrapenCj  as  first  noted  by  Dr.  Banr,  the  modifi- 
cation of  the  zygomatic  arch  occupies   an  important  position.    The 
quadrato-jugal  is  well  developed  in  primitive  forms  of  the  genus,  rudi- 
mentary in    intermediate   forms, 
and  absent  in  T.  ornata,  the  most 
specialized  species. 

The  skull  of  a  species  belonging 
to  a  closely  related  genus,  Cy- 
clemmys  amboinensis,  is  represented 
in  fig.  1.  In  this  species  the  elon- 
gated quadrato-jugal  (b)  lies  along 
the  anterior  border  of  the  quad- 
rate completely  separating  the  a.-portfronuL  6.-Qa«dr«to-joiaL  c.-ju««i. 
latter,  as  well  as  the  squamosal, 

from  the  jugal  (c)  and  postfrontal  (a).  The  postfrontal  is  much  elon- 
gated and  widened,  and  with  the  jugal  and  quadrato-jugal  forms  a 
complete  zygomatic  arch. 

Fig.  2  shows  the  zygomatic  arch  of  T.  major.  The  postfrontal  h«n8 
retreated  and  in  this  species  forms  a  narrow  club-shaped  bone  just 
posterior  to  the  orbit  and  takes  no  part  in  the  formation  of  the  zygo- 
matic arch.  However,  a  complete  arch  is  present,  composed  of  the 
somewhat  quadrangular  quadrato-jugal  and  the  jugal. 

Fig.  3  illustrates  the  structure  of  the  zygomatic  arch  of  T.  bauri,  a 
form,  in  this  respect,  closely  related  to  T.  major.  It  will  be  noticed 
that  this  arch  is  more  slender  than  in  T.  major. 

In  T.  Carolina  (fig.  4)  the  quadrato-jugal  is  rudimentary  and  is  not 
connected  with  the  jugal,  and  hence  the  bony  zygomatic  arch  is  incom- 
plete. 

In  T.  mexicana  (fig.  5)  the  zygomatic  arch  is  incomplete,  and  the 
quadrato  jugal  has  been  reduced  to  a  very  small  remnant.  The  same 
thing  may  be  said  of  T.  triunguis  (fig.  6),  except  that  in  this  species 
the  quadrato-jugal  is  more  nearly  triangular.  In  T.  ornata  (fig.  7)  the 
zygomatic  arch  has  completely  disappeared. 

In  this  connection  the  modification  of  the  phalanges  seems  worthy  of 
our  attention.  In  all  species  there  are  five  digits  in  each  foot,  and  on 
the  fore  foot  of  each  there  are  five  well-developed  claws.  However,  in 
the  fore  foot  the  number  of  phalanges  varies,  the  number  being  in 
T.  major,  T.  bauri,  and  usually  T.  Carolina ,  2-3-3-3-2;  in  T.  mexicana, 
T.  triunguiSy  and  sometimes  T.  Carolina^  2-3-3-2-2,  and  in  T.  ornata. 

The  hind  foot  of  T.  m^jor,  T.  Carolina,  and  T.  ornata  possesses  four 
claws,  whilein  the  remaining  species  but  three  claws  are  present.    With 
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reference  to  the  number  of  phalanges  in  each  hind  foot  the  species 
are  as  follows:  T.  major  and  T.  Carolina^  2-3--3-3-2y  the  same  namber 
as  in  the  fore  foot;  T.  omata  and  T.  mexicanay  2-3-3-3-1 ;  T.  bauri  and  T. 
triunguiSy  2-3-^3-2-1. 

The  loss  of  the  phalanges  on  the  hind  foot  might  be  accounted  for  by 
supposing  that  the  distal  phalange  does  nut  develop.  But  in  the  case 
of  the  fore  foot,  where  the  full  number  of  claws  are  still  present,  the 
distal  phalange  evidently  does  not  disappear.    Hence  the  reduction 


Figs.  2-7. 

SKULLS  OF  TBRBAPEXE. 

Sbowinc  modificiitioo  ol  the  ssvomatie  »rch  in  different  flpecieii. 

a,  Postfroalal.    h,  Qaadrmto-Juciil.    c,  JuiaL 

( For  explanation  of  fifures  aee  page  565. ) 

must  take  pla<5e  either  by  the  coossification  of  two  phalanges,  or  a 
phalange  and  a  metacarpal,  or  by  the  disappearance  of  a  phalange. 

Zehntner,  1890,  after  studying  the  development  of  the  Alpine  Swift, 
Cypselus  melhaj  concludes  that  the  reduction  in  the  number  of  pha- 
langes takes  place  in  this  species  by  coossification.  He  states  that  in 
the  fourth  digit  the  first  phalange  probably  unites  with  the  fourth 
metatarsal,  while  the  third  and  fourth  phalanges  unite  with  each  other. 
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Also  the  second  and  third  phalanges  of  the  third  digit  nnite.  Hence 
in  the  Gypselm^  notwithstanding  that  in  the  early  stages  of  growth  the 
normal  number  of  phalanges  for  birds,  2-3-4-5,  is  developed,  in  this 
genas  the  number  of  phalanges  in  adults  is  2^-3-3. 

Pfitzner,  1890,  discusses  the  reduction  of  the  number  of  phalanges 
in  the  little  toe  of  man.  In  embryos  and  young  children  he  found  the 
normal  number  of  phalanges  3,  but  in  the  case  of  older  children  the 
middle  and  the  end  phalanges  usually  unite,  though  in  some  instances 
the  middle  phalange  disappeared. 

In  Terrapene  1  have  not  been  able  to  determine  the  method  of  the 
reduction  in  the  number  of  phalanges  since  embryological  material  of 
T.  ornata  has  not  been  obtained.  I  hope  to  be  able  to  investigate  this 
question  further  at  a  later  date.  But,  in  the  examination  of  younger 
specimens,  I  find  no  evidences  of  coossification  such  as  would  probably 
be  indicated  by  the  disproportionate  length  of  a  phalange  formed  by 
the  union  of  two  phalanges. 

The  distribution  of  the  species  of  Terrapene  presents  several  interest- 
ing problems.  It  seems  probable  that  all  of  our  species  are  derived  from 
one  form.  The  closeness  of  the  relations  of  the  species  would  seem  to 
indicate  that  our  forms  are  varieties  rather  than  species.  However,  at 
least  two  difBculties  are  in  the  way  of  this  conclusion.  First,  there  can 
be  no  question  but  that  if  we  take  two  extremes  of  development  of  the 
species  of  the  genus,  for  instance,  T.  major  and  T.  ornata  or  T.  Carolina 
and  r.  ornataj  we  must  recognize  them  as  separate  species.  But  since 
other  intermediate  forms  seemingly  connect  these  species,  if  the  close- 
ness of  relations  be  considered  as  indicating  varietal  characteristics 
only,  we  are  forced  to  consider  all  species  as  varieties,  a  conclusion  that 
would  seem  to  be  erroneous.  Second,  while  the  relations  indicated 
by  a  study  of  the  different  species  seems  close,  yet  the  distinctions 
seem  definite  and  fixed,  even  where  the  ranges  of  the  species  overlap. 
The  study  of  a  number  of  specimens  seems  to  indicate  that  the  different 
sjiecies  are  derived  from  one  form,  and  that  afterwards,  by  isolation, 
caused  possibly  by  geological  and  climatic  agencies,  they  became  dis- 
tinct. When  we  remember  the  comparatively  fixed  abode  of  these 
animals  it  seems  reasonable  to  suppose  that  these  changes  might  have 
been  brought  about  by  relatively  simple  agencies  which  need  not  neces- 
sarily have  acted  simultaneously.  Hence,  it  would  seem  proper  to 
classify  each  form  as  a  distinct  species,  each  possessing  certain  fixed 
osteological  characters.  If  these  conclusions  be  true  then  it  would 
seem  most  reasonable  to  suppose  that  T.  ornata  has  become  more  dis- 
tinct from  the  other  species  by  its  comparatively  longer  isolation,  aided 
by  the  generally  arid  climate  of  its  habitat. 

It  will  at  once  be  noticed  that  of  the  species  fcmnd  within  the  United 
States  each  occurs  in  a  district  which,  in  ciTtain  geographical  features, 
is  peculiar  to  itself.  T,  ornata  occupies  a  district  peculiar  in  its  arid 
climate  and,  for  the  most  part,  sandy  soil.     T.  tritinguia  is  found  in  the 


Digitized  by 


Google 


588  THE  BOX  TORTOISES  OF  NORTE  AMERICA—TAYLOR,      vol.xvil 


low  swampy  regions  of  the  Mississippi  and  its  tributaries,  the  climatic 
conditions  here  being  the  reverse  of  the  district  occupied  by  T,  ornata. 
T,  Carolina  occurs  in  both  the  mountains  and  plains,  yet  its  climatic  sur- 
roundings are  somewhat  uniform  and  peculiar  to  its  region.  T,  fmuri 
inhabits  the  peninsula  of  Florida,  while  T.  major  is  found  adjacent  to 
the  gulf  coast,  the  two  species  occupying  districts  each  peculiar  in 
itself. 

Another  peculiar  fact  in  the  distribution  of  Terrapene  is  that,  so  far 
not  a  single  species  has  been  reported  west  of  the  Eocky  Mountains, 
notwithstanding  its  great  abundance  on  the  table-lands  east  of  these 
mountains. 

For  an  explanation  of  the  cause  of  this  fa<5t  we  can  only  surmise.  It 
is  well  known  that  in  the  Alleghany  Mountains  T,  Carolina  ascends  to 
a  height  of  several  thousand  feet,  as  high,  probably,  as  any  other 
species  of  our  chelonians.  Prof.  Gockerell  and  Mr.  Eay  E.  Larkin 
have  sent  us  specimens  of  T.  ornata^  collected  at  Las  Graces,  N. 
Mexico,  between  five  and  six  thousand  feet  above  the  sea  level.  Possi- 
bly ihe  true  explanation  of  the  fact  that  Terrapene  has  not  been  found 
west  of  the  Eockies  may  be  accounted  for  by  the  great  elevation  and 
consequent  climate  of  the  mountains.  If  this  explanation  be  the  true 
one,  then  it  is  only  a  question  of  time  when  the  Terrapene  will  finds  its 
way  over  the  Eocky  Mountain  range. 

The  information  extant  and  the  material  at  our  command,  we  regret 
to  say,  does  not  permit  us  to  accurately  outline  the  lindts  of  the  species 
either  south  or  north  of  the  United  States  boundary  lines.  It  seems 
probable  that  at  least  one  or  more  of  our  species  may  extend  into 
Mexico,  though  no  such  record  exists.  Neither  do  we  have  any 
authentic  record  of  the  existence  of  the  Terrapene  in  British  America, 
though  it  is  possible,  if  not  probable  that  specimens  will  ultimately 
be  found  there.  However,  if  we  judge  from  the  comparatively  small 
number  of  siiecimens  found  on  the  northern  borders  of  the  United 
States,  the  species  can  not  be  abundant  north  of  the  boundary  line. 

University  of  Chicago, 

Chicago^  Illinois^  June  i,  1894^ 
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DESCRIPTION   OF   UTA  MEARNSI,  A  NEW  LIZARD  FROM 

CALIFORNIA 


By  Leonhabd  Stejnegeb, 

Curator  of  the  Department  of  Beptilee  and  Batrachiane 


The  accidental  natare  of  reptile  collecting  is  well  illustrated  by  the 
discovery  of  this  very  conspicuous  and  distinct  species  in  a  region 
which  has  been  visited  before  by  some  of  our  l>est  collectors. 

The  trenchant  character  of  the  distinctions  between  the  present  spe- 
cies and  its  nearest  ally  inhabiting  the  Cape  St.  Lucas  region  empha- 
sizes the  gap  between  the  Cape  region  proper  and  the  rest  of  the  Lower 
California  peninsula. 

This  discovery,  moreover,  is  quite  important,  inasmuch  as  it  bridges 
over  the  supposed  diiterence  between  Uta  thalassina  and  the  other  spe- 
cies of  the  genus  Uta.  Boulenger,  in  1885,*  established  the  genus  Petro- 
sauriM  for  that  species  because  of  its  small  caudal  scales,  the  smooth- 
ness of  the  dorsal  granules,  and  the  absence  of  deuticulation  on  the 
border  of  the  posterior  gular  fold.  The  present  species,  however,  has 
the  caudal  scales  large,  keeled,  and  spinose,  in  fact,  exactly  as  in  the 
typical  species  of  the  genus  Uta;  the  dorsal  scales  are  larger,  more 
convex,  nearly  tubercular  on  the  sides,  thus  approaching  the  other 
Utas,  while  the  question  of  deuticulation  to  the  collar  is  one  essentially 
of  degree  only.  However,  the  species  which  I  am  dedicating  to  its 
discoverer,  Dr.  E.  A.  Mearns,  U.  S.  A.,  naturalist  of  the  International 
Boundary  Commission  (United  States  and  Mexico),  is  undoubtedly 
nearly  related  to  U.  thaUMsina  and  more  so  than  to  any  of  the  other 
species  of  the  genus. 

UTA  MEARNSI,  new  species. 

Diagnosis, — Dorsal  scales  uniform,  small,  smooth;  edge  of  gular  fold 
without  enlarged  scales;  four  or  five  very  long  and  pointed  scales  on 
anterior  border  of  ear-opening;  tail  with  large,  strongly  keeled,  spinose 
scales;  scales  on  arms  and  legs  strongly  keeled.    One  well-marked 

^  Catalogue  of  the  Lizards  in  the  British  Museam,  ii,  p.  205. 
Proceedinfcs  of  the  TJ.  S.  National  Muaeum,  VoL  XVII— No.  1020. 
[Advaooe  sheets  of  this  paper  were  published  November  30. 1894.1 
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black  line  from  shoulder  to  shoulder  across  the  back;  tail  al)oye,  regu- 
larly cross  barred  urith  black. 

Habitat. — East  slope  of  Coast  Bange  on  boundary  line  between 
California  and  Lower  California. 

Type.— 1^0. 21882,  CT.  S.  K.  M.,  Summit  of  Coast  Range,  United  States 
and  Mexican  boundary  line,  California. 

Description  of  the  type. — Female.  Head  moderately  depressed,  snout 
narrow;  canthus  rostralis  well  marked;  nostrils  rather  large,  almost 
superior,  much  nearer  to  the  tip  of  the  snout  than  to  the  orbit;  ear- 
opening  large,  with  four  very  long,  triangular,  pointed  scales  and  three 
smaller  ones  in  front;  head-shields  smooth;  frontal  divided  trans- 
versely; about  eight  of  the  posterior  supraorbital  scales  enlarged,  one 
being  particularly  large,  these  separated  from  the  frontals  by  a  single 
series  of  granules;  stiperciliaries,  particularly  the  anterior  ones,  very 
long  and  narrow;  a  very  long  and  narrow  infraorbital;  occipital  as 
large  as  ear-opening;  supralabials  six,  and,  like  rostral,  very  wide  and 
low;  infralabials  scarcely  higher,  but  considerably  narrower;  scales 
on  throat  small,  rounded,  smooth,  those  on  the  middle  and  near  the 
edge  of  the  gular  fold  somewhat  larger;  only  one  transverse  gular 
fold,  not  denticulated;  sides  of  neck  strongly  folded;  scales  on  back 
and  sides  rather  large,  rounded  and  convex  granules,  those  on  lower 
surface  of  body  larger,  flat,  hexagonal;  limbs  with  enlarged,  keeled 
scales,  and  rather  long,  the  anterior  when  pressed  to  the  side  reach- 
ing to  the  insertion  of  the  thigh,  the  posterior  when  stretched  forward 
reaching  to  the  orbit ;  twenty  femoral  pores  on  each  side ;  tail  depressed 
at  base,  slender,  its  length  more  than  one  and  three-fourths  that  of 
head  and  body,  covered  with  rings  of  rather  large  scales  which,  on  the 
upper  surface  and  the  sides,  are  provided  with  a  very  strong  keel 
ending  in  a  projecting  spine. 

Color  above  olive,  more  brownish  on  head  and  tail,  with  irregular 
dusky,  nearly  blackish,  cross-bands;  lighter  spots,  or  marblings,  on  the 
iuterspaces;  a  very  distinctly  marked,  straight,  and  intensely  black  band 
from  slioulder  to  shoulder  across  the  back;  limbs  irregularly  cross- 
banded  with  dusky;  basal  two-thirds  of  tail  pale  brownish  olive  with 
wide  black  cross-bars,  terminal  third  uniformly  blackish;  under  sur- 
face greenish  white,  bluish  on  flanks  with  lighter  dots;  chin  and  throat 
with  a  network  of  bluish  gray. 

Bimensiom. — Total  length,  229  mm.;  head  and  body,  79  mm.;  tail, 
150  mm.;  fore  limb,  37  mm.;  hind  limb,  61  mm. 

Variation. — In  addition  to  the  type  Or.  Mearns'  collection  contains 
six  other  specimens  which  fully  establish  tlie  characters  of  the  species. 
The  individual  variation  is  comparatively  slight,  and  but  few  deviations 
from  the  above  description  of  the  type  are  noticed.  In  some  specimens 
there  seems  to  be  a  slight  anterior  gular  fold,  but  it  is  not  marked  by 
any  difference  in  the  scutellation.  In  one  specimen  the  frontal  is  not 
divided  transversely,  and  in  about  one-half,  the  large  supraoculars  are 
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separated  from  the  frontal  by  a  double  row  of  graimles.    Other  dis- 
crepanciea  will  be  noticed  in  the  list  of  specimens  given  below. 

The  males  have  enlarged  postanal  scales. 

The  individual  diflfi»rences  of  coloration  consist  mainly  in  the  outline 
and  intensity  of  the  dusky  cross-bars,  while  the  black  collar  is  equally 
distinct  in  all. 

The  sexes  are  alike  in  color,  except  thatt  he  blue  flank-patch  is  some- 
what darker  and  wider  in  the  males. 

Comparison  with  Uta  thalussina. — Although  closely  allied  to  Uta 
thalasainaj  described  in  1863  by  Prof.  Cope  from  specimens  collected 
at  Gax)e  SSt.  Lucas,  the  present  species  differs  in  many  essential  points, 
most  of  which  have  been  indicated  in  the  diagnosis. 

In  addition  to  these  it  may  be  remarked  that  the  granules  on  the 
back  are  larger  in  Uta  mearnsij  but  that  the  ventral  scales  are  smaller; 
it  lacks  the  well-defined  anterior  gular  fold  of  U.  thalassina;  the  legs 
and  tail  are  comparatively  longer,  and  the  femoral  pores  are  more 
numerous;  each  of  the  latter,  moreover,  is  bordered  behind  by  two 
granules,  while  in  U.  thala^sHna  there  are  three.  The  last  mentioned 
species  appears  also  to  be  much  the  larger,  as  the  specimcQS  collected 
by  Dr.  Mearns  seem  to  be  quite  adult. 

The  most  striking  differences,  however,  are  the  long  preauricular 
spines  and  the  large,  strongly  keeled,  and  spinous  caudal  scales  of  Uta 
mearnst,  together  with  the  absence  of  the  two  posterior  dorsal  black 
bands  so  characteristic  of  U.  thalassina. 

Oeographical  distribution. — Dr.  Mearns  found  this  species  "extremely 
plentiful"  among  the  rocks  on  the  eastern  slope  of  the  Coast  Eange  of 
California,  near  the  Mexican  boundary  line,  from  the  lowest  water  in 
the  canyon  at  the  base  to  the  summit.  So  far  this  is  the  only  locality 
where  it  is  known  to  have  been  taken.  I  would  suggest,  however,  that 
it  was  most  probably  this  species  which  Mr.  Lockington  has  recorded 
from  Ensenada,  Todos  Santos  Bay,  Lower  California,  75  miles  south 
east  of  San  Diego  {Amer,  Natural.^  1880,  p.  295),  as  Uta  thalassina. 

List  of  specimens^ 


Catalogue 
number    I 
U.S.N.M. 


21882 
21883 
21884 
21885 
21886 
21887 
21888 


Sex. 


Female . . 
Female  . . 
Female . . , 
Female  . . 

Male 

Male 

Female  . . 


Locality :  Coast  Rao^e,  California,  near 
the  Mexican  boundary. 


Body 
and 
head. 


Tail. 


Summit  of  range 

Moiintttiu  Spring,  eastern  slope. 

Eastern  base , 

do 

Mountain  Spring,  eastern  slope. 

do 

Lowest  water,  eastern  base 


mm. 

mm.    ! 

79 

150 

20 

74 

(*)   I 

22 

78 

(•)   ' 

20 

75 

140 

21-22 

79 

(*) 

23-25 

88 

(*) 

21-24 

73 

(*) 

19-20 

I  Femoral  Supra- 
:   pores-     labials. 


6 
6-6 
5 
5 
^« 
6 
6 


*  Tail  reproduced. 
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NOTES  ON  BUTLER'S  GARTER  SNAKE. 


By  LeONHABD  STEJNEaEB, 
Curator  of  the  Department  of  Reptiles  and  Bairachians. 


The  garter  snakes  of  North  America  constitute  one  of  the  most  diffi- 
cult groups  with  which  the  ophiologist  has  to  deal.  The  geographical 
variation  is  recognized  to  be  excessive,  wliile  at  the  same  time  the 
individual  variation  is  so  great  as  to  obsCure  the  boundaries  between 
the  species.  The  result  is  that  there  is  a  great  diversity  of  opinion 
among  authors  as  to  the  number  of  species  and  the  proper  limitation  of 
the  forms,  and  while  one  is  inclined  to  recognize  a  long  series  of  species, 
another  will  only  allow  a  very  limited  number  indeed,  though  admitting 
numerous  '*  varieties,"  at  least  of  some  of  the  species. 

While  undoubtedly  many  a  slight  variety,  or  even  individual  freak, 
has  been  designated  as  a  species,  on  the  other  hand,  some  of  the  most 
distinct  species  have  suffered  degradation  to  mere  varieties  or  sub- 
species. 

The  Thamnophis  hutleri  of  Cope  is  an  example  of  this.  In  1889 
Prof.  Cope  described  a  single  specimen  from  Richmond,  Ind.,  under 
the  above  name,  dedicating  it  to  Amos  W.  Butler.  In  describing  it  he 
stated  expressly  that  "  it  is  remarkably  distinct  from  everything  which 
occurs  in  the  United  States,  and  has  only  a  superdcial  resemblance  to 
the  E.JlavilabriSj  Cope,  of  Mexico."  This  statement  alone  should  have 
prevented  it  from  ever  becoming  associated  with  Thamnophis  sirtalis  3,s 
a  subspecies  until  additional  material  should  establish  the  incorrectness 
of  Prof.  Cope's  standpoint,  who,  having  himself  endeavored  to  sub- 
ordinate the  various  binomiuals  under  other  forms  as  trinominals, 
would  have  been  able  to  discover  the  relationship  with  T.  sirtaliSy  if  such 
relationship  existed.  But  no  such  additional  material  has  been  forth- 
coming. 

It  is  therefore  with  great  satisfaction  that  I  announce  that  a  second 
specimen  has  recently  been  obtained  and  added  to  the  collection  of  the 
National  Museum.  It  was  collected  by  Mr.  P.  H.  Kirsch,  of  the 
U.  S.  Fish  Commission,  at  Cedar  Creek,  Waterloo,  Ind.,  on  July  17, 
1893.  This  specimen,  No.  21692  U.S.N.M.,  corroborates  everything 
Prof.  Cope  said  about  the  species  in  the  original  description  and  sub- 
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stantiates  the  characters  relied  upon  for  its  separation.  The  nnmber 
and  size  of  the  temporals  (1+1)  is  the  same,  and  the  lateral  stripe 
involves  distinctly  the  second,  third,  and  fourth  scale  rows.  The  size 
and  shape  of  the  head  is  also  quite  characteristic,  it  being  remarkably 
small  and  conical.  Moreover,  the  eye  is  proportionately  much  smaller 
than  in  any  of  our  Thamnophis  species,  with  the  exception  of  T.  leptoce- 
phalu9  and  T.  vagrans. 

This  smallness  of  the  eye  is  so  striking,  and  it  reminds  one  so  much 
of  the  last-mentioned  species,  that  I  have  a  strong  suspicion  that  the 
specimen  which  E.  W.  Nelson  collected  near  Chicago,  111.,  in  1874,  and 
identified  with  T.  vagrans,*  was,  in  reality,  a  third  specimen  of  the  rare 
T.  butleriy  about  the  geographical  range  of  which  we  can  at  present 
only  guess.  It  is  almost  needless  to  add  that  T.  vagrans  does  not  occur 
in  Illinois. 

For  the  sake  of  completeness  I  add  the  synonymy  of  the  species 
which  is  the  subject  of  the  present  article. 

lSS9.—Eutwnia  butleri,  Cope,  Proc.  U.  S.  Nat.  Mas.,  xi,  1888,  p.  399. 

lS92.—Eut(Bnia  builerii,  Cope,  Proc.  U.  S.  Nat.  Mus.,  xiv,  1891,  p.  651.— ^titainta  huU 

lerii,  Hay,  Batr.  Rept.  Indiana,  p.  120  (1892;. 
tS9S.—Tropidonotu8  ordinatus  var.  butleri,  Boulenger,  Cat.  Snakes  Brit,  Mas.,  i, 

p.  212. 

*  See  Davis  and  Rice,  Bull.  Chicago  Acad.  Sci.,  i,  iii,  1883,  p.  30. 
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ON  THE  SPECIFIC  NAME  OF  THE  COACHWHIP  SNAKE. 


By  Leonhard  Stejnegee, 

Curator  of  the  Department  of  Reptiles  and  Balrachiana. 

The  name  commonly  applied  to  this  species  is  Bascanion  flagelli- 
/orme,  and  as  authority  for  this  name  Catesby's  Natural  History  of 
Carolina  has  been  as  frequently  quoted.  Catesby's  names  antedating 
Linnaeus'  tenth  edition  and,  besides,  not  being  binominal  have  no  stand- 
ing in  zoological  nomenclature.  One  subsequent  to  1758  has  therefore 
to  be  adopted. 

Curiously  enough  no  one  seems  to  have  supplied  a  true  binominal 
name  for  this  snake  until  after  the  beginning  of  the  present  century, 
the  first  being  apparently  Shaw's  Coluber  flagellum,  •  which  is  based 
exclusively  on  Catesby's,  Vol.  ii,  plate  liv,  consequently  the  species  in 
question,  without  the  slightest  doubt.  I  think  i  t  will  also  be  found  that 
no  one  applied  Coluber  flagelliformis  binominally  to  the  present  species 
until  Holbrook,  in  the  first  edition  of  his  Ilerpetology  (1836),  adapted 
it  from  Catesby's  Anguis  flagelliformis. 

Tlie  erroneous  application  of  the  specific  name  flagelliformis  to  our 
coachwhip  snake  is  due  to  a  misidentification  of  Laurenti's  Natrix 
flagelliformis,]  That  he  describes  an  entirely  different  snake  will  be 
plain  from  a  glance  at  his  diagnosis,  which  is  based  on  '<  Seba  ii.  23, 2" 
as  follows:  "Supra  cieruleo  a^iuali,  infra  viridescente;  capite  angulato^ 
rostro  producto  tetraedro;  dorso  utrinquo  linea  alba  ab  abdomine  dis- 
tincto;  cauda  pentaedra."t  He  then  adds:  "var /^.  (Catesby  Carolin. 
2.47);"  but  Catesby's  plate  xlvii  is  not  our  coachwhip,  being  distin- 
guished from  Laurenti's  diagnosis  chiefly,  as  he  says:  "Colore  magis 
caeruleo  viridescente."§ 

It  will  be  seen  that  Laurenti's  snake  is  not  the  coachwhip  snake, 
neither  in  its  entirety  nor  in  part. 


*  Shaw,  Gen.  Zool.,  in,  pt.  ii,  p.  475  (1802). 
t  Synopsis  Reptilium,  1768,  p.  79. 

t  Above  uniform  blue,  below  greenish;  bead  angular;  snout  produced,  tetrabedral; 
back  separated  on  either  side  from  belly  by  a  wbite  line ;  tail  pentabe<lral. 
$  By  the  more  greenish  blue  color. 
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The  next  quotation  often  referred  to  our  snake  is  Daudin's  Coluber 
flagelliformiSj*  but  with  no  better  reason,  as  it  is  a  snake  "supra  laete 
viridis,  subtus  albidus,"t  which  Daudin  confounds  with  another  of 
Catesby's  green  species,  viz,  pi.  lvii.  This  is,  however,  the  Colvher 
cBstivvs  of  Linnaeus.  As  a  matter  of  .fact,  Daudin  refers  Catesby's 
representation  of  the  true  coach  whip  snake,  viz,  ^^Anguis  fldgelli/ormisy 
Oatesby,  Hist.  nat.  Carol,  pi.  54,"  to  his  Coluber  fili/ormis  which  conse- 
quently becomes  in  part  a  synonym  of  Bascanion  flagellum. 

*  Hist.  Nat.  Rept.,  vi,  1803,  p.  380. 
t  Above  light  green,  "below  whitish. 
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DESCRIPTION  OF  A  NEW  SALAMANDER  FROM  ARKANSAS 
WITH  NOTES  ON  AMBYSTOMA  ANNULATUM, 


By  Leonhabd  Stkjneges, 

Curator  of  th^  Depfirtmeni  of  Reptiles  and  Batrachiant, 


Among  some  specimens  recently  received  from  Hot  Springs.  Ark,, 
through  Messrs,  H.  H.  and  C.  S.  Brimley,  there  are  two  species  of  sala- 
manders which  are  interesting  in  the  highest  degree,  as  one  represents 
a  new  species  of  Desmognathusy  while  the  otiier  is  the  second  specimen 
of  Ambystoma  annulatum^  the  first  one  which  with  certainty  establishes 
this  species  as  North  American,  as  the  locality  of  the  type  and  hitherto 
unique  specimen  is  unknown. 

DESMOGNATHUS  BRIMLEYORUM,  new  species. 

I>iagnos\8, — Mandibular  alveolar  margin  continuous  and  completely 
toothed;  tail  compressed,  keeled,  finned;  a  tubercle  in  can  thus  ocuU; 
14  costal  folds;  gular  fold  absent,  or  very  faint;  parasphenoid  patches 
not  separated  anteriorly;  vomerine  series,  when  present,  long  and 
oblique;  underside  pale  with  faint  dusky  mottling,  if  any. 

Habitat. — Hot  Springs,  Ark. 

Type.'-'V.  S.  National  Museum  No.  22167. 

Description. — Head  rather  large;  body  long  and  slender;  tail  shorter 
than  head  and  body;  limbs  short,  when  ad  pressed  not  meeting  by 
four  or  four  and  a  half  costal  interspaces;  digits  short,  variable  in  pro- 
I)ortiou,  but  outer  finger  usually  considerably  reduced. 

Costal  grooves,  including  the  axillary  and  inguinal,  14;  gular  fold 
absent,  or  but  feebly  indicated;  a  vertical  groove  behind  the  angle  of 
the  mouth,  and  another  a  little  distance  in  front  of  fore  limb,  the  former 
connected  with  the  i)osterior  angle  of  the  eye,  all  very  faint;  a  well- 
marked  i)apilla  in  the  angle  of  the  eye;  a  vertical  groove  from  nostril 
to  edge  of  lip. 

Maxillary  and  mandibular  teeth  small,  numerous,  and  continuous 
almost  to  the  angle  of  the  mouth,  all  very  blunt,  except  those  on  the 
premaxillaries,  which  are  sharp  and  i>ointed;  vomerine  teeth,  when 
l)resent,  in  two  long  series  i)osteriorly  nearly  ])arallel  but  diverging 
anteriorly  outward  toward  the  choanse,  from  which  they  are  separated 
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by  about  the  same  distance  as  from  the  parasphenoid  patches;  the 
latter  are  quite  continuous  anteriorly,  diverging  backwardly,  conse- 
quently forming  one  apparently  heart- shai)ed  patch. 

Outhne  of  lower  mandible,  seen  from  below,  rounded,  with  no  anterior 
narrowed  prolongation. 

Tail  nearly  cylindrical  at  base,  tapering  to  a  point  and  becoming  com- 
pressed posteriorly,  with  a  keel,  or  low  fin,  along  the  upper  median  line. 

Color  variable;  above,  grayish-clay  color,  becoming  pinkish  on  the 
tail,  more  or  less  overlaid  with  dusky  spots  or  mottlings;  sides  darker, 
usually  with  a  series  of  light  spots;  underside  pale,  mostly  uniform, 
sometimes  mottled  with  very  indistinct  gray  on  the  belly. 

Dimensions  of  largest  sjyecimen, — Total  length,  128  mm.;  snout  to 
vent,  72  mm.;  vent  to  tip  of  tail,  66  mm.;  fore  limbs,  13  mm.;  hind 
limbs,  17  mm.;  snout  to  fore  limbs,  21  mm.;  width  of  head,  12  mm. 

Variation, — Among  the  specimens  examined  there  is  but  little  differ- 
ence, except  that  in  the  larger  ones  the  vomerine  teeth  are  missing,  a 
rather  common  thing  among  the  species  of  this  genus. 

The  larger  specimens  are  also  duskier  and  less  distinctly  marked. 
The  young  specimens  have  brighter  colors  and  more  definite  markings; 
thus  there  is  a  double  series  of  dusky  spots  down  the  middle  of  the 
back  and  another  double  series  on  the  sides,  more  or  less  inclosing  the 
lateral  series  of  light  spots,  which  therefore  appear  ocellated;  there 
is  also  a  light  line  from  eye  to  angle  of  mouth. 

Comparison  tcith  other  species. — Having  referred  this  interesting  nov- 
elty— which  I  dedicate  to  Messrs.  H.  H.  and  0.  S.  Brimley,  from  whom 
the  Museum  has  obtained  much  interesting  material-^to  the  genus  Bes- 
mognathtis,  1  need  hardly  remark  that  the  vertebras  are  opisthocoeloua 
and  that  the.premaxillaries  are  fused  together.  It  will  therefore  only 
need  comparison  with  the  three  species  of  the  genus  hitherto  recognized^ 
viz,  D.  ochrophwa,  D.fusca,  and  D.  nigra.  From  the  former  it  is  at 
once  distinguished  by  the  shape  of  the  tail,  as  well  as  by  well-marked 
differences  in  the  mandibular  dentition.  From  D.  nigra  it  can  easily  be 
told  apart  by  the  number  of  the  costal  grooves,  not  to  mention  size  and 
color. 

From  all,  including  B.ftisca,  it  differs  in  the  almost  complete  obliter- 
ation of  the  gular  fold,  and  from  the  latter,  with  which  it  has  the  general 
proportions  and  external  habitus  in  common,  by  the  faintness  of  the 
grooves  of  the  sides  of  the  face  and  neck,  as  well  as  by  the  absence  of  the 
marked  glandular  swelling  on  the  sides  of  the  neck,  so  characteristic  of 
D.  fusca.  The  whole  outline  of  the  head,  moreover,  is  different,  it  being 
more  rounded  and  proportionally  wider,  resembling  much  more  that  of 
Flethodon  glutinosus  than  a  Desmognathus.  The  maxillary  and  mandi- 
bular alveolar  margins  are  straight,  not  undulating,  and  the  anterior 
glandular  prolongation  of  the  lower  lip  is  absent.  Finally,  the  palatal 
dentition  is  considerably  different. 

In  D.  fusca  the  vomerine  teeth  when  present  are  few,  forming  two 
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short  arched  series  behind  the  choanse,  slightly  oblique,  converging 
behind,  while  the  parasphenoid  patches  are  separate  their  entire  length ; 
in  2>.  brimleyorum  the  vomerine  series  are  much  larger,  nearly  parallel 
posteriorly,  diverging  anteriorly,  while  the  parasphenoid  patches  are 
united  in  their  anterior  portion.  The  latter  appears  also  to  be  a  larger 
species,  although  not  so  large  as  i).  nigra,  while  the  coloration 
approaches  closely  that  of  i).  fusca,  except  that  the  lower  parts  are 
considerably  paler. 

AMBYSTOMA  ANNULATUM,  Cope. 

This  species  was  described  by  Prof.  Cope  from  a  single  specimen  in 
the  U.  S.  National  Museum  (No.  11564),  the  origin  of  which  was 
unknown.  It  was  consequently  not  even  known  with  certainty  that 
the  species  was  North  American.  It  was  therefore  highly  interesting 
to  receive  from  Messrs.  Briinley  a  well-preserved  specimen  collected  at 
Hot  Springs,  Ark.,  thus  establishing  the  habitat  of  this  striking 
species. 

A  direct  comparison  with  the  type  specimen  shows  the  peculiar  cfA- 
oration  to  be  identical,  with  the  trifling  exception  that  in  the  type  the 
light  cross-band  from  arm  to  arm  is  interrupted  on  the  middle  of  the 
back,  while  in  the  new  specimen  it  is  continuous,  like  the  other  cross 
bands.  A  pale  cross  band  between  the  eyes,  not  mentioned  in  Prof. 
Cope's  description,  is  present  in  both  specimens.  The  new  specimen 
is  comparatively  fresh,  and  the  ground  color  appears  to  have  been 
black,  the  cross  bands  silvery  gray. 

There  are  several  structural  differences,  however,  between  the  two 
specimens.  Thus,  in  the  new  specimen,  the  tail  is  shorter  and  some- 
what  compressed  terminally;  the  vomerine  series  are  longer  and  extend 
mesially  farther  forward.    The  fourth  toe  is  comparatively  shorter. 

With  only  two  specimens  at  hand,  the  exact  locality  of  one  of  which 
is  unknown,  these  differences  do  not  seem  important  enough  to  warrant 
a  specific  separation,  in  view  of  the  striking  identity  of  the  color  pattern, 
which  is  absolutely  unique  in  the  genus. 
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DIAGNOSIS  OF  A  NEW  GENUS  OF  TROGONS  (HETERO- 
TROGON),  BASED  ON  HAPALODERMA  VITTATUM  OF 
SHELLEY;  WITH  A  DESCRIPTION  OF  THE  FEMALE  OF 
THAT  SPECIES. 


By  Charles  W.  Richmond, 

Jsaisiant  Curator  of  the  Department  of  Birds, 


Among  the  many  birds  sent  to  the  United  States  National  Musenm 
from  Mount  Kilima-Njaro  and  other  points  in  East  Africa,  by  Dr.  W.  L. 
Abbott,  are  four  very  tine  specimens  of  the  rare  Hapaloderma*  vitiatum, 
Slielley,  the  female  of  which  is,  apparently,  as  yet  uudescribed.  The 
specimens  sent  by  Dr.  Abbott  consist  of  one  adult  and  one  immature 
female  and  two  adult  males,  all  obtained  on  Mount  Ejlima-Njaro, 
between  6,000  and  7,000  feet  altitude,  during  the  years  1888  and  1889. 

An  examination  of  these  specimens,  an^  a  careful  comparison  with 
the  common  African  trogon  (A.  narina)  leads  me  to  believe  this  species 
should  be  removed  from  Apaloderma  and  recognized  as  representing  a 
distinct  genus.  From  Apaloderma  narina^  its  supposed  nearest  rela- 
tive, it  differs  in  several  important  respects.  The  bill  is  very  small  and 
slender,  and  much  compressed  from  above  downward,  being,  in  fact,  the 
extreme  in  this  direction,  among  the  Old  World  trogons.  The  tomia 
of  both  maxilla  and  mandible  are  without  serrations  behind  the 
^ubterroinal  notch,  the  presence  or  absence  of  which  is  an  important 
factor  in  the  recognition  of  genera  in  this  very  homogeneous  family. 
Both  A,  narina  and  its  close  ally  (probably  subspecies),  A.  constantia, 
have  these  serrations,  they  being  the  only  known  representatives  of  the 
family  in  the  Old  World  possessing  this  character.  The  pattern  of  col- 
oration in  the  female  of  A.  vUtatum  differs  from  that  of  A,  narina  in 
that  the  color  of  the  whole  head  is  unlike  that  of  the  male;  in  the  lat- 
ter species  the  top  of  the  head  is  similar  to  that  of  the  male.  Another 
character,  of  probably  not  more  than  specific  importance,  is  the  differ- 
ence in  the  pattern  of  coloration  of  the  tail.  In  A.  narina  the  three 
outer  retrices  are  white  for  their  exposed  portion,  while  in  A.  rittntmn 
these  feathers  are  conspicuously  marked  with  black  and  white  bars. 

In  view  of  these  very  considerable  differences  existing  between  the 
two  sx)ecies,  fully  enough,  in  my  estimation,  to  warrant  the  adoption  of 


*  Originally  spelled  Apalodei'ma  by  Swainsoii. 
Proceeflings  of  tJ  o  U.  S.  National  Museum,  Vol.  XVII_No.  1024. 
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a  new  generic  term  for  A.  vittatunij  I  am  led  to  propose  for  this  species 
the  name 

HETEROTROGON,  new  geDus. 

Diagnosis. — Size  medium;  form  slender  5  taillong;  rectrices  not  trun- 
cate. Three  center  pairs  of  rectrices,  dark  purplish-blue,  with  metallic 
reflections,  in  both  sexes 5  no  black  terminal  bar  on  middle  pair;  three 
outer  pairs  with  black  and  white  bars  on  their  exposed  portions.  Bill 
small,  slender,  and  much  compressed.  Tomia  of  both  maxilla  and 
mandible  smooth,  without  signs  of  serrations  x)osterior  to  subterminal 
notch.    Sexes  unlike  in  coloration. 

Habitat — Equatorial  Africa,  extending  across  the  continent.  Appar- 
ently confined  to  the  highlands. 

l)fp€, — Hapaloderma  vittatum,  Shelley. 

The  points  of  distinction  between  this  genus  and  Apahdermay 
Swainson,  may  best  be  seen  by  the  following  key: 

a.  Bill  extremely  small  and  slender;  much  compressed. 

h.  Tomia  of  maxilla  and  mandible  without  serrations  posterior  to  subterminal 
notch. 

c.  Three  outer  rectrices  with  bars  of  black  and  white. 

d.  Female  differs  decidedly  from  male  on  top  of  head..HETEROTROGON. 
a'.  Bill  large  and  swollen. 

h'.  Tomia  of  maxilla  and  mandible  with  serrations  posterior  to  subterminal 
notch. 
c\  Three  outer  rectrices  white,  for  their  exposed  portions,  without  bars. 
d'.  Female  similar  to  male  on  top  of  head Apaloderma. 

The  extreme  rarity  of  Reterotrogon  vittatus  in  collections,  and  the 
absence  of  information  respecting  the  female,  probably  account  for  its 
non  separation  from  Apaloderma  before  the  present  time.  It  is  unneces- 
sary to  compare  this  genus  with  Apalharpactes  or  Pyrotrogon*  of  the 
East  Indies,  as  they  belong  to  a  different  section  of  the  family. 

The  adult  female  obtained  by  Dr.  Abbott  on  Mount  Bjlima-Njaro, 
August  7,  1888,  at  an  elevation  of  6,000  feet  (No.  117973,  U.S.N.M.) 
may  be  described  as  follows:  Pileum  Front's  brown,  somewhat  darker 
on  lores,  with  a  distinct  coppery  gloss,  except  on  forehead;  this  gloss 
most  intense  on  sides  of  occiput,  where  it  is  reddish  bronze;  ear  cov- 
erts slightly  darker,  with  slight  greenishreflections,thefeathersof  nor- 
mal length  with  iilamentous  terminations;  suborbital  region  blackish 
slate  without  metallic  gloss;  back,  rump,  and  upper  tail  coverts  metallic 
green,  quite  golden  bronze  on  back,  scapulars,  and  rump,  but  plain 
grass  green  on  upper  tail  coverts.     Three  inner  pairs  of  rectrices  dark 


*The  name  Earpactes,  Swainson,  Class.  Birds,  11,  1837,  p.  337,  commonly  applied 
to  this  genus  of  trogons,  is  preoccupied  by  Aiyactus,  Jurine,  Hymen.,  1807,  and  Har- 
pactes,  Templeton,  Araclin.,  1834.  Cabanis  and  Heine  (Mus.  Hciu.  No.  iv,  part  1, 
1863,  p.  154)  long  ago  pointed  out  the  uutenability  of  the  name  Uarpactea  as  used  in 
ornithology,  but  this  fact  has  been  quite  generally  ignored.  Two  other  names, 
having  priority  over  Pyrotrogon^  but  preoccupied  in  other  branches  of  zoology,  are 
Hapalurus,  Reichenbach,  1850  (nee  Hapaluroy  Cabanis,  Weigm.  Arch.,  1847,  p.  252), 

and  DuvaucdiuH,  Bonaparte,  1854  {nee  Duvaucelia,  Risso,  [ f]  1826,  and  Dtivaifcelio, 

Desvoidy,  Dipt.,  1830). 
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purplish  blue,  with  narrow  metallic  green  edgings  on  the  outer  webs; 
three  outer  pairs  same  color,  but  barred  with  white  on  ex))osed  portions^ 
exactly  as  in  the  male.  Throat,  jugulum,  and  upper  breast  raw  umber, 
tinged  with  cinnamon,  rather  inclining  to  drab  on  the  throat;  sides  of 
neck  metallic  green  as  on  the  back;  lower  breast  russet,  the  color 
sharply  defined  from  the  raw  umber  of  upper  breast  and  throat;  abdo- 
men and  crissum  geranium  red,  some  of  the  russet  feathers  of  breast 
bordering  the  abdomen  also  tinged  with  this  color;  flanks  and  tibia^ 
slate;  wing,  as  a  whole,  dull  slaty  black,  a  slight  greenish  reflectiou 
appreciable  on  tertials  and  wing  coverts;  outer  edges  of  second,  third,, 
fourth,  fifth,  and  sixth  primaries  narrowly  bordered  with  white  for  basal 
half  of  exposed  i)ortions,  and  to  their  insertions;  secondaries,  tertials, 
and  greater  coverts  of  wing  with  narrow  zigzag  bars  of  white,  the  bara 
0.08  toO.lO  of  an  inch  apart;  primary  coverts  plain  dull  slate  black ;  mid- 
dle and  lesser  coverts  dull  black,  broadly  margined  with  metallic  green, 
the  greater  coverts  and  tertials  narrowly  edged  with  the  same  color. 
Bases  of  secondaries,  tertials,  and  fifth,  sixth,  and  seventh  primariea 
white,  making  an  irregularly-shaped  spot  an  inch  long,  on  the  under  sur- 
face  of  the  wing;  under  wing  coverts  smoke  gray.  Wing,  4.90;  tail,6.G0; 
tarsus,  0.G5;  exposed  culmeu,  0.55;  width  of  maxilla  at  base,  0.60  inches. 
"Feet  white''  (light  brown  in  dried  specimen);  bill  yellowish  buff. 

Another  female,  immature,  obtained  in  the  same  locality,  at  7,000 
feet  altitude,  June  10,  1888  (Xo.  117974,  U.S.N.M.),  differs  from  the 
one  just  described  in  the  following  particulars:  Pileum  Front's  brown, 
some  of  the  feathers  broadly  edged  with  metallic  green,  as  on  the  back; 
lower  breast  russet,  with  indistinct  buffy  edgings  to  the  feathers  on  the 
sides,  and  occasional  buff  feathers,  tipped  with  dull  black  (these  are  feath- 
ers of  the  first  plumage) ;  abdomen  pale  geranium  red,  spaisely  intermin- 
gled with  buff  feathers  near  median  line;  under  tail  coverts  cinnamon, 
with  faint  mottlings  or  bars  of  greenish  black  (with  metallic  reflections) 
on  some  of  the  feathers;  bars  on  three  outer  rectrices  irregular  and 
indistinct,  the  seooud  and  third  pair  with  1.25  inches  of  unbarred  white  at 
terminal  end.  A  few  white  spots  on  greater  wing  coverts,  secondaries, 
and  tertials  are  signs  of  immaturity;  these  spots  are  on  the  outer  webs, 
near  the  distal  ends  of  the  feathers.  Maxilla  blackish;  mandible  yel- 
lowish horn  color,  tip  black.  Wing,  4.80;  tail,  6.50;  tarsus, 0.62;  exposed 
culmen,  0.55;  width  of  maxilla  at  base,  0.55  inches. 

The  two  adult  males  in  the  collection  agree  with  published  descrip- 
tions. They  were  obtained  on  Kilima-Njaro,  altitude  6,000  feot,  one  on 
Augusts,  1888,  and  the  other  on  October  9,  1889.  Their  measurements 
are  given  below : 

Mettsuremenia  of  adult  males  of  Heterotrogon  riitatua. 


^^:^-         ^VU„.         T.«.  X.™..,.         ^XeT'      -^£- 


117072  4. 70    '  0. 52  0. 58 

11922J  y.UO  7.10  0.58  . 5(i  .tWl 


Digitized  by 


Google 


Digitized  by 


Google 


ON  THE  BOTHRIOTHORACINE   INSECTS  OF  THE   UNITED 

STATES. 


By  L.  O.  Howard, 

Entomologist,  U,  S,  Department  of  Agriculture. 


No  PUBLISHED  attempt  has  been  made  to  divide  the  large  and 
important  chalcidid  subfamily  Encyrtinie  into  tribal  groups  beyond 
the  suggestion  of  the  writer*  of  the  use  of  the  name  Tetracnemini  for 
the  Encyrtinae  possessing  branched  antennae.  There  are,  however,  sev- 
ei*al  natural  divisions  of  the  subfamily  to  which  tribal  names  should  be 
given  in  any  revision  of  the  group.  One  of  these  is  the  group  under 
consideration.  The  extraordinary  sculpture  of  the  heaij  caused  the 
partial  association  of  Bothriothorax  and  Phccnodisciis  in  the  synoptical 
tables  of  Foerster,  Thomson,  and  Mayr,  and  to  these  two  genera  are  to 
be  added  two  others,  Chalcdspis  and  Pentelicus^hs^sed  upon  undescribed 
material  in  the  U.  S.  National  Museum. 

We  unfortunately  know  nothing  of  the  habits  of  the  new  genera, 
since  the  few  specimens  known  have  all  been  collected  by  sweeping. 
Of  Bothriothorax,  however,  the  habits  are  well  known,  and  the  species 
are  parasitic  upon  dipterous  larvae,  as  follows: 

B,  clavicornisj  Dalman,  from  Syrphm  sp.  and  Anthomyia  ceparum; 
B. peculiarisy  Howard,  from  Syrphid  larva  on  oak;  B.  cali/ornicus,  new 
species,  from  larva  of  Catacomha  pyrastri,  Linnaeus,  feeding  on  rose 
aphis;  B.  noveboracensis,  new  species,  from  Syrphid  larvae  preying  upon 
hop  aphis. 

We  have  as  yet  no  American  species  of  Phccnodiscus;  but  P.  cer- 

copi/onnis  and  P.  aenem  of  Europe,  are  said  to  be  parasitic  upon 

(J  occida* 

BOTHRIOTHORACINI,  new  tribe. 

Short,  stout-bodied  Encyrtiuae,  with  very  large,  thimble-like  puncta- 
tiou  to  the  very  broad  and  very  short  head;  short,  stout  legs,  with 
five-jointed  tarsi t  and  broad  wings;  antennae  inserted  below  the  mid- 
dle of  face,  eleven-jointed,  funicle  joints  short,  scape  slender,  or  with 
leaf-like  expansion. 

*  Proc.  U.  S.  Nat.  Mns.,  xv,  1892,  p.  361. 

tThis  seemingly  iinuecessary  statement  of  the  uumber  of  the  tarsal  joints  is  ren- 
dered necessary  by  the  discovery  by  Aurivilliusof  a  true  Eucyrtine  with  four-jointed 
tarsi  {Jrrhenophaffua). 

Proceedings  of  the  V.  S.  National  Museum,  Vol.  XVII— No.  1025. 
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ANALYSIS  OF   TUE   GBNERA. 

Marginal  vein  very  short  or  wanting. 

Mesoscutuni  with  a  sculpture  very  similar  to  that  of  head. 

Mesosoutura  very  short,  only  half  as  long  as  scutellum;  antennal  club  as 
long  as  nil  funicle  joints  together;  postmargiual  vein  as  long  as  stig- 

mal Chalcaspis. 

Mesoscutum  at  least  as  long  as  scutellum;  antennal  club  shorter  than  funi- 
cle; postmargiual  vein  much  shorter  than  stigm<il Bothkiothorax. 

Mesoscutum  with  punctures  less  dense  than  those  of  head,  and  with  a  plain 
shagreening  of  the  surface;  antennal  club  shorter  than  funicle;  post-mar- 
ginal and  stigmal  veins  short,  subequal Pentelicus. 

Marginal  vein  long,  rarely  shorter  than  stigmal ;  mesoscutum  shagreened,  with  sparse 
punctures PHiEXODiscus. 

CHALCASPIS,  new  genus. 

J?Vma?€.— Body  very  short  and  very  stout;  head  very  thin  antero- 
posteriorly,  very  broad  (laterally);  eyes  loDg  oval,  very  widely  sepa- 
rated, faintly  hairy;  face  very  convex,  not  furrowed;  occipital  border 
very  sharp;  genal  sulcus  distinct,  widely  open  at  eye  border;  ocelli 
indistinct,  at  the  corners  of  a  very  obtuse  angled  triangle,  lateral  ones 
near  the  eye  border.  Antennae  inserted  at  border  of  mouth;  scape 
slender,  not  broadened,  rather  short;  flagellum  rather  longer  than 
scape;  first  funicle  joint  shorter  than  pedicel,  remaining  funicle  joints 
not  longer  than  wide;  club  large  oval,  slightly  obliquely  truncated,  as 
long  as  all  funicle  joints  together.  Pronotum  nearly  covered  by  occi- 
pital border  of  head.  Mesoscutum  very  short.  Mesoscutellum  long 
and  broad,  twice  as  long  as  scutum,  nearly  fiat,  rather  pointed,  with 
entire  border  emarginate;  axillar  sutures  very  indistinct,  axillae  meeting 
at  tips.  Abdomen  very  short  and  broad.  Legs  stout.  Wings  short 
and  broad;  submarginal  vein  rea^^hes  costa  at  about  one-half  wing 
length;  marginal  vein  lacking;  stigmal  long,  curved;  radial  angle  nar- 
row; postmargiual  as  long  as  stigmal. 

CHALCASPIS  PERGANDEI,  new  species. 

Female. — Length,  1.3  mm.;  expanse, 3.4  mm.;  greatest  width  of  fore- 
wing,  0.59  mm.  Punctation  of  head  (except  the  smooth  occiput),  meso- 
cutum,  and  mesoscutellum  nearly  uniform  throughout,  the  punctures 
round,  lengthened  somewhat  posteriorly  on  scutellum;  tegulae  smooth, 
with  a  shallow  fovea  at  inner  base;  mesopleura  finely  shagreened;  rest 
of  body  smooth.  Funicle  joints  of  antennae  short,  all  broader  than  long, 
increasing  in  length  and  breadth  from  1  to  6.  Head,  pronotum,  and 
mesonotum  greenish  or  coppery  in  color,  with  strong  metallic  reflec- 
tions; eyes  dark  red  or  black,  mandibles  black:  antennal  sc«ape  honey 
yellow  with  black  bulbus;  pedicel  and  club  dark  brown  or  black; 
funicle  joints  honey  yellow,  joint  1  darker  than  the  others.  Pleura 
and  abdomen  metallic  with  greenish  or* bluish  luster.  All  coxae  metal- 
lic; all  femora,  tibiae,  and  tarsi  honey  yellow.  Entire  forewiug  slightly 
infuscated. 

Described  from  four  female  specimens,  two  collected  by  Mr.  Theodor 
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Pergande,  in  the  District  of  Columbia,  iu  July  and  August,  1878,  one 
taken  by  myself  iu  September,  1884,  and  one  captured  by  Mr.  J.  M. 
Aldrich,  in  South  Dakota.  All  in  the  U.  S.  National  Museum  collection. 
I  have  also  seen  two  females  in  the  collection  of  the  American  Entom- 
ological Society  at  Philadelphia. 

Genus  BOTHRIOTHO  R  AX,  Ratzeburg. 

Bothriotharax,  Ratzeburg,  Ichnenmonen  d.  Forst-indekten,  i,  1844,  ji.  208. — 
FoERSTER,  HymenopterologischeStudien  ii,  1856,  p.  32. — Suellen  van  Vol- 
LENHOVEN,  Schetsen,  1871,  Tab.  vii.— Thom80N>  Hymenoptera  Scandinavise, 
IV  (1875),  p.  133.— Mayr,  Die  Europaische  Encyrtiden,  1875,  p.  80  (754). 

Female, — The  body  is  rather  broad  and  flattened.  The  antennae  arise 
not  far  from  the  border  of  the  mouth ;  the  scape  is  quite  long  and  not 
flattened;  the  pedicel  is  as  long  as  or  longer  than  the  first  funicle  joint; 
this  last  is  as  long  as  or  longer  than  thick;  the  club  is  shorter  than  the 
funicle  or  (with  B. paradoxus)  twice  as  long.'  The  face  is  delicately 
impressed ;  vertex  and  clypeus  are  very  broad,  and  the  ocelli  form  a  very 
obtuse-angled  triangle.  The  thin  (antero-posteriorly)  broad  (laterally) 
head  is  very  deeply  punctured,  as  are  also  mesonotum  and  scutellum; 
in  the  center  of  each  puncture  is  a  little  papilla,  from  which  springs 
a  delicate  hair;  besides  this,  there  is  a  leather-like  sculpture.  The 
mesoscutum  and  scutellum  are  rather  strongly  transversely  arched,  and 
the  lateral  borders  of  the  latter  are  quite  sharp.  The  ovipositor  is  not 
at  all,  or  very  slightly,  extruded.  The  marginal  vein  of  the  hyaline 
wings  is  very  short,  or  is  lacking;  the  stigmal  is  long,  and  the 
postmarginal  is  short,  or  very  short;  radial  angle  wide. 

Male. — Very  similar  to  the  female  and  only  distinguished  by  the 
antennae  and  by  the  sparser  punctuation  of  the  head.  The  pedicel  is 
short,  somewhat  longer  than  thick;  the  funicle  quite  lengthened,  and 
the  joints  small  and  strongly  concave  beneath,  so  that  the  funicle  appears 
somewhat  toothed  above;  most  of  the  joints  have  two  half  whorls  of 
long  hair;  the  club  is  almost  as  long  as  the  last  two  ftinicle  joints 
together. 

ANALYSIS  OF  THE   SPECIES   OF   BOTHRIOTHO  RAX. 

Punctures  of  mesonotum  deep  but  very  irregular,  giving  a  strongly  rugose  appear- 
ance   VIRGINIENSIS. 

Punctures  of  scutum  quite  round  and  regular. 

Axillas  meet  at  tips peculiaris. 

Axilhe  separated  at  tips : 

Scutellum  more  or  less  emarginate  at  tip. 
Scutellum  nearly  uniformly  punctured. 

Emargination  of  tip  of  scutellum  faint;  antennae  rather  long  and 

slender noveboracensis. 

Emargination  very  distinct;  antennae  short  and  stout,  californicus. 
Normal  punctation  of  scutellum  ceases  on  posterior  third,  and  is  re- 
placed by  delicate  longitudinal  aciculation;  emargination  of  tip 

slight NIGRIPES. 

Scutellum  not  emarginate  at  tip. 

Notum  transversely  and  longitudinally  convex;   vertex  rounding  up 

between  the  eyes roti'NDIFORmis. 

Notum  nearly  flat ;  vertex  flat plaxiformis. 
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BOTHRIOTHORAX  VIRGINIENSIS,  Howard. 

Boihriothorax  virginienHSf  Howard,  Bull.  5,  Div.  Entom.,  U.  S.  Dept.  Agric,  1885, 
p.  20. 

Female. — Length,  1.63  mm.;  wing  expanse,  3.96  mm.;  greatest  width 
of  forewing,  0.69  mm.  Face  and  vertex  with  large,  round, thimble- like 
panctures,  each  with  a  central  umbilicus,  becoming  sparser  on  lower 
face  and  more  elongate.  Cheeks  also  faintly  shagreened;  punctation 
of  niesoscutum  more  irregular  than  on  vertex,  individual  punctures 
elongated  and  more  or  less  irregular;  mesoscutellum  like  scutum^ 
except  that  it  is  aciculate  at  base.  Abdomen  smooth;  pleura  smooth; 
eyes  faintly  hairy;  antennsB  regularly  clavate;  pedicel  longer  than 
first  funicle  joint,  which  is  a  little  longer  than  broad;  remaining 
funicle  joints  increasing  slightly  in  width  and  in  length ;  club  slightly 
longer  than  sixth  funicl^  joint.  Color  metallic  greenish  black ;  antennae 
jet  black;  all  coxie  metallic;  all  femora  metallic,  brownish  at  tip;  front 
and  middle  tibiae  brownish  yellow,  hind  tibiae  greenish  black;  all  tarsi 
yellow ;  wing  veins  light  brown. 

Described  from  one  female  specimen  collected  September  18, 1881,  at 
Arlington,  Va.    Type  in  the  U.  S.  National  Museum. 

BOTHRIOTHORAX  PECULIARIS,    Howard. 

Bothnothorax  peculiaris,  Howard,  Bull.  5,  Div.  Entom.,  U.  S.  Dept.  Agric, 
1885,  p.  20. 

Female. — Length,  1.76  mm.;  expanse,  4.25  mm.;  greatest  width  of 
forewing,  0.7  mm.  Axilla?  meet  at  tips,  face  uniformly  punctate,  cheeks 
behind  geual  sulcus  impanctate,  faintly  shagreened;  punctures  of 
mesonotum  supplemented  by  faint  granulation;  scutellum  nearly  smooth 
at  tip,  faintly  eniarginate;  tegulae  faintly  granulate,  abdomen  and 
pleura  smooth.  First  funicle  joint  of  antennae  somewhat  shorter  than 
pedicel;  funicle  joints  subcylindrical,  increasing  in  diameter  from  one 
to  six ;  joint  six  as  thick  as  long;  club  as  long  as  three  preceding  funicle 
joints  together,  much  flattened  and  sharply,  somewhat  obliquely,  trun- 
cate at  tip.  General  color  blue  green;  basal  half  of  antennal  scape 
honey  yellow;  distal  half  black  above,  yellowish  below:  flagellum 
black  with  green  luster;  middle  and  hind  femora  honey  yellow;  front 
and  middle  tibiae  honey  yellow;  hind  tibiae  black;  all  tarsi  honey  yel- 
low; wing  veins  light  brown. 

Male, — Antennae  much  longer  and  more  slender  than  those  of  female; 
pedicel  twice  as  long  as  thick;  joint  one  of  funicle  three  times  as  long  as 
thick,  and  one-third,  or  a  little  more,  longer  than  pedicel;  other  funicle 
joints  subequal  in  length,  about  as  long  as  pedicel,  well  separated 
and  increasing  slightly  in  thickness;  club  flattened,  very  obliquely 
truncate,  and  nearly  as  long  as  two  preceding  funicle  joints  together; 
all  joints  clothed  with  short,  close  hair.  In  coloration  similar  to 
female,  except  that  the  antennae  and  front  femora  are  honey  yellow 
throughout. 
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Described  from  three  females  ami  ten  males,  reared  in  November  from 
a  Syrpbid  larva,  found  on  an  oak  leaf  at  Arlington,  Va.  Types  in  the 
U.  S.  National  Museam. 

BOTHRIOTHORAX  NOVEBORACEXSIS,  new  species. 

Female, — Length,  1.6  mm.;  expanse,  3.8  mm.;  greatest  width  of  fore- 
wiug,  0.7  mm.  Axilla?  well  separated  at  tips;  punctation  of  head  as 
with  preceding  species;  same  with  that  of  mesonotum  and  scutellum. 
Axillfle  nearly  smooth,  scutellum  faintly  emarginate  at  tip,  tegulae 
smooth,  eyes  faintly  hairy;  marked  depression  at  central  hmd  border 
of  mesoscutum;  abdomen  faintly  shagreened,  mesopleura  smooth, 
antenute  more  slender  than  with  preceding  species;  joint  1  of  fuuicle 
one-half  length  of  pedicel;  joints  2  to  G  increasing  slightly  in  width 
and  length;  club  obliquely  truncate,  as  long  as  the  two  preceding  funi- 
cle  joints  together.  General  color  bright  metallic  blue-green;  tegulie 
light  brown  at  tip,  somewhat  metallic  at  base;  antennal  scape  honey- 
yellow  at  base,  brown  toward  tip;  Hagellum  brown;  all  legs  honey-yel- 
low, front  and  middle  femora  brownish,  land  tibiie  black,  all  coxa) 
metallic;  wing  veins  brown. 

Described  from  two  female  specimens,  one  collected  on  hop  at  Kich- 
field  Springs,  N.  Y.,  by  Mr.  Theodor  Pergande,  October  7, 1887,  close  to  a 
Syrphid  larva,  and  the  other  by  Mr.  Koebele  at  Boscawen,  K.  II.,  Octo- 
ber, 1884.  The  measurements  apply  to  the  New  York  specimen;  the 
New  Hampshire  specimen  is  considerably  larger.  Tyi)es  in  the  U.  S. 
National  Museum. 

BOTHRIOTHORAX  CALIFORNICUS,  new  species. 

Female, — Length,  1.7o  mm.;  expanse,  4.4  mm.;  greatest  width  of 
forewing,  0.8  mm.  Axilhe  well  separated  at  ai)ex,  scutellum  distinctly 
emarginate,  eyes  plainly  hairy;  head  ]mnctured  as  with  preceding  spe- 
cies, facial  depression  slightly  marked.  Scutum  and  scutellum  simi- 
larly punctured,  the  imnctations  on  the  side  of  the  scutellum  becoming 
somewhat  elongate,  less  so  in  the  center,  the  ])unctations  with  sha- 
greened center;  punctures  lacking  at  extreme  tip  of  scutellum,  but 
shagreening  ]>ersistent.  Axilhe  nearly  smooth,  with  one  or  more 
faint  depressions ;  tegulae  shagreened  on  basal  half.  Abdomen  smooth, 
except  second  segment,  which  is  faintly  shagreened.  Occiput  rather 
strongly  shagreened,  mesopleura  smooth.  Antennie  short,  stouter 
than  with  preceding  species;  Hagellum  not  more  than  one-third  longer 
than  scape;  first  funicle  joint  one-half  as  long  as  i)edicel;  joint  2  equal 
to  joint  1,  joints  3,  4,  5,  and  0  becoming  each  a  little  longer  and  a  little 
wider  than  its  preceding  joint.  Club  flattened,  oblicjuely  truncate 
nearly  to  base,  and  as  Icmg  as  three  preceding  fnnicle  joints  together, 
(leneral  color  metallic  bluish  green,  tegiihe  also  metallic,  antenje  black 
throughout,  all  legs  dark  brown,  hind  tibia*  metallic,  middle  and  fore 
tibiiie  lighter  toward  tip;  all  tarsi  honey  yellow;  wing  veins  brown. 
Proc.  N.  M.  94 39 
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Described  from  three  female  specimens  reared  by  Albert  Koebele  at 
Alameda,  Cal.,  in  July,  from  pupa  of  Catacomha  pyrastUj  Linnaeus, 
among  aphides  on  rose.    Types  in  the  U*  S.  !N^ational  Museum. 

BOTHRIOTHORAX  NIGRIPES,  new  species. 

Female. — Length,  2.2  mm.;  expanse,  5  mm.;  greatest  width  of  fore- 
wing,  0.93  mm.  Axillae  well  separated;  eyes,  naked,  scutellum 
slightly  emarginate;  head  punctured  as  with  preceding  species,  facial 
depressioii  not  marked;  punctation  of  scutum  and  scutellum  like  that 
of  head,  except  that  posterior  one-third  of  scutellum  bears  no  large 
punctures,  but  is  very  finely  and  longitudinally  shagreened  or  aciculate. 
Axillae  smooth,  except  for  two  large  round  punctures  side  by  side  ou 
the  wider  portion  of  each.  Tegulae  as  with  preceding  species.  Entire 
surface  of  abdomen  faintly  shagreened;  pleura  smooth ;  occiput  as  with 
preceding  species.  Antennae  as  with  the  preceding  species,  except  that 
the  first  funicle  joint  is  as  long  as  the  pedicel.  General  color  metallic 
bluish-green,  with  strong  bronze  reflections  on  thorax,  these  reflections 
being  given  off  from  the  interspaces  between  the  punctures.  Base  of 
antennal  scape  brownish,  remainder  of  antennae  black;  tegulae  black; 
all  legs  black,  except  that  the  tarsi  are  honey-yellow,  and  fore  tibiae 
are  light  brown;  wing  veins  light  brown. 

Described  from  two  female  specimens,  one  collected  on  cabbage  at 
Las  Cruces,  N.  Mex.,  by  Mr.  T.  D.  A.  Cockerell,  and  the  other  collected 
at  Los  Angeles,  Cal.,  by  Mr.  D.  W.  Coquillett.  Types  in  the  U.  S. 
National  Museum. 

BOTHRIOTHORAX  ROTUNDIFORMIS,  new  species. 

Female. — Length,  1.7  mm.;  expanse,  4.3  mm.;  greatest  width  of  fore- 
wing,  0.85  mm.  Scutellum  not  emarginate  at  tip;  axillae  well  sepa- 
rated at  tips;  notum  of  thorax  transversely  and  longitudinally  convex 
(a  character  which  this  species  possesses  in  common  with,  though  in 
rather  more  marked  degree  than,  all  the  preceding  species,  but  in  which 
it  differs  radically  from  the  following  species).  Head  punctured  as 
with  preceding  species,  occiput  transversely  shagreened,  facial  depres- 
sion well  marked,  transversely  rugose;  eyes  faintly  hairy.  Scutum 
punctured  like  head,  scutellum  similarly  punctured  anteriorly,  punc- 
tures becoming  fainter  toward  tip,  which  is  delicately  transversely 
shagreened;  axilhe  .with  several  small  faint  impressions;  tegulae 
smooth;  pleura  smooth;  abdomen  smooth,  ovipositor  very  slightly 
exserted ;  antenna;,  as  with  californicuSy  not  so  thickly  clothed  with  pile 
as  most  of  the  other  species.  General  color  metallic  bluish  green; 
tegulae  dark  brown,  somewhat  metallic  at  base;  antennae  dark  brown, 
with  scape  yellowish  at  base.  All  coxae  metallic,  hind  femora  metal- 
lic, middle  and  front  femora  dark  brown  at  middle,  yellowish  at  tips; 
front  femora  rather  darker  than  middle.  Front  and  middle  tibia?  honey- 
yellow,  hind  tibiae  nearly  black,  all  tarsi  honey-yellow,  except  apical 
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joints.    Wing  veins  brown,  with  darker  spot  at  juncture  of  submargi- 
nal  and  stigmal. 

Describe<l  from  one  female  specimen  taken  in  Placer  County,  Cal., 
by  A.  Koebele,  in  August.    Type  in  the  U.  S.  National  Museum. 

BOTHRIOTHORAX  PLANIFORMIS,  new  species. 

Female, — Length,  1.8  mm.;  expanse,  3.9  mm. ;  greatest  width  of  fore- 
wing,  0.8  mm.  Axillae  nearly  touching,  scutellum  not  emarginate, 
eyes  plainly  hairy;  notum  of  thorax  flat,  mesoscutum  and  scutellum  in 
same  i>laiie.  Head  punctured  as  with  preceding  species  on  front  and 
vertex;  facial  depression  very  distinct,  occupying  nearly  all  of  lower 
half  of  face,  depression  irregularly  shagreened;  face  between  depres- 
sion and  genal  sulcus,  rugose;  cheek  behind  sulcus  faintly  longitudi- 
nally shagreened.  Punctures  of  mesoscutum  rather  sraa'l  and  less  pro- 
nounced than  those  of  the  head,  but  dense  and  accompanied  by  faint 
shagreening;  on  mesoscutellum  punctures  become  much  sparser,  and 
the  shagreening,  which  takes  a  longitudinal  direction,  much  more 
marked.  Axilhe  with  many  small  punctures;  tegulae  faintly  .sha- 
greened over  entire  surface;  mesopleura  distinctly  shagreened,  espe- 
cially on  anal  half.  Abdomen  smooth  at  sides,  faintly  shagreened  above 
and  below,  ovipositor  distinctly  exserted.  Both  scape  and  flagellum 
of  antennae  rather  longer  than  in  preceding  species;  first  funicle  joint 
longer  than  second  and  rather  shorter  than  pedicel;  third  and  fourth 
equal  to  second;  fifith,  and  sixth  equal  to  first;  club  as  with  preceding 
species.  General  color  black,  faintly  metallic,  mesoscutellum  with  faint 
coppery  luster,  facial  depression  with  brilliant  purple  luster;  tegulaa 
black,  somewhat  metallic,  middle  tibiae  becoming  lighter  toward  tip; 
tarsi  as  usual  yellowish,  with  black  apical  joints.  Wing  veins  brown, 
stigmal  and  short  projection  of  submarginal  darker  than  submarginal. 

Described  from  one  female  specimen  collected  in  Placer  County,  Cal., 
by  A.  Koebele,  in  August.  This  species  resembles  Phcenodiscus  ia 
punclation  of  mesoscutellum,  but  in  venation  and  other  respects 
belongs  to  Bothriothornx.    Type  in  the  U.  S.  National  Museum. 

BOTHRIOTHORAX   PECKHAMII,  A  s  h  m  e  a  d  . 

DothrioihoraT.  peckhamiiy  Ashmead,  Traus.  Amer.  Ent.  Soc,  xiii,  132. — Crksson. 
Synopsis  Hymeuoptera  North  America,  pt.  ii,  p.  240. 

This  species,  Mr.  Ashmead  informs  me,  is  not  a  Bothriothorax.  He 
has  kindly  allowed  me  to  see  the  type,  and  it  seems  to  form  a  new 
genus  near  Comys,  but  lacks  the  scutellar  tuft. 

PENTELICUS,  now  genus. 

Female, — In  habitus  this  form  is  intermediate  between  Bothriothorax 
and  Chalcaspis,  but  has  the  shagreened  mesonotum  of  Phwnodiscmy 
the  round  ])unctures  of  the  mesonotum,  however,  being  rather  close 
instead  of  sparse.    It  is  not  so  short  and  broad  as  Ghalcaspis.    The 
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head  resembles  that  of  Chalcaspis]  the  ocelli  are  similarly  placed,  the 
eyes  are  shorter,  more  rouuded,  and  hairy;  facial  depression  well 
marked,  genal  sulcus  plain  but  not  widely  opened  at  eye-border,  as  in 
Chalcdspis.  Mesoscutum  is  nearly  as  long  as  scutellum;  axillae  are 
very  difficult  to  distinguish  and  are  widely  separated  at  tips;  scutum 
and  scutellum  rather  closely  punctate,  with  plain  shagreening  in  addi- 
tion. Scutellum  rather  flat,  margined  round  entire  free  border,  and 
with  a  delicate  central  longitudinal  carina.  AntennsB  resemble  those 
of  Bothriothorax.  Forewings  broad  and  rather  short,  stigmal  given 
off  before  submarginal  reaches  costa,  postraarginal  about  as  long  as 
stigmal;  both,  however,  short.  Eadial  angle  narrow.  Abdomen 
short,  triangular,  rather  sharply  pointed  at  tip. 

PENTELICUS  ALDRICHI,  new  species. 

Female. — Length,  1.5  mm.;  expanse,  2.8  mm. ;  greatest  width  of  fore- 
wing,  0.6  mm.  Punctation  of  front  divides  at  top  of  facial  depression 
and  runs  in  a  narrow  band  down  below  each  eye.  Walls  of  facial 
depression  faintly  shagreened,  the  shagreening  continuing  in  a  longi- 
tudinal manner  upon  the  cheeks,  each  side  of  the  genal  sulcus  and  so 
around  upon  the  occiput.  Mesoscutum  with  punctures  lacking  upon 
its  anterior  border.  Tegulae  smooth;  abdomen  smooth;  mesopleura 
faintly  shagreened.  Antennae  with  indistinct  joints,  funicle  joint  one 
nearly  as  long  as  pedicel;  funicle  joints  subequai  in  length,  but  increas- 
ing  in  width  to  flattened  and  very  obliquely  truncate  club,  which  is  as 
long  as  two  preceding  funicle  joints  together.  General  color  somewhat 
metallic  greenish-black;  face  highly  metallic,  with  greenish-bronzy 
reflections,  facial  depression  with  bright  green  reflections;  mesonotum 
much  duller.  Tegulre  black,  antennae  dark  brown  or  black,  scape  honey- 
yellow.  All  femora  and  tibiae  black,  with  yellowish  extremities:  tro- 
chanters yellowish;  tarsi  Tight  honey-yellow,  with  black  apical  joints. 

Described  from  one  female  specimen  collected  in  South  Dakota  by 
Mr.  J.M.Aldrich.    Type  in  the  U.  S.  National  JVluseum. 

Genus   P  H  ^  N  O  I)  I  S  C  U  S,    F  o  e  r  s  t  e  r. 

Ph(vnodi8cu8j  Foerstkr,  Hymenopterologische  Stndien,  ii.,  1856,  p.  144. 
Discodes,  Fokrster,  Hymenopterologische  Stndien,  ii,  1856,  p.  32.— Suellen 

VAN  VoLLENHOVEN,  Schetscn,  1871,  Tab.  vii. 
Phwnodiscus.   Thomson,   Hyraenoptera  Scandinaviie,  iv,  1875,  p.  136.— Mayr^ 

Europaische  Encyrtiden,  1875,  p.  83. 

Xo  American  species  of  this  genus  have  yet  been  found.  So  many 
European  genera,  however,  have  already  been  recognized  that  it  is 
probably  only  a  question  of  time  before  species  of  this  genus  will  be 
found  to  occur  in  the  United  States.  I  know  the  genus  only  through 
a  single  male  specimen  of  P.  ameiis^  Dalman,  given  to  me  by  Dr.  Mayr, 
and  am  therefore  obliged  to  repeat  here  this  author's  comprehensive 
description  of  the  genus. 

Female. — Body  short,  moderately  broad;  antennae  inserted  not  far 
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from  mouth  border;  scape  rather  short,  with  no  leaf-like  expansion; 
pedicel  is  shorter  or  longer  than  first  funicle  joint;  funicle  moderately 
compressed  or  almost  entirely  cylindrical;  club  as  long  as  two  or  three 
last  funcicle  joints  together.  Facial  depression  slight;  genal  sulcus 
sharp,  reaching  from  the  eye  to  the  mouth  border;  front  and  vertex 
very  broad;  ocelli  at  the  comers  of  an  obtuse-angled  triangle;  head 
thickly  and  very  coarsely  punctate:  mesoscutum  and  scutellum  rather 
strongly  shagreened,  with  sparse  hair-bearing  punctures;  pleura  sha- 
greened,  not  glistening;  axillie  of  the  slightly  arched  scutellum  meet 
at  tips;  ovipositor  entirely  or  almost  entirely  hidden  Wings  wholly 
or  partly  infuscated.  Marginal  vein  is  as  long  as  or  somewhat  shorter 
than  stigmal,  never  very  short;  postmarginal  variable  in  length. 

Male. — Somewhat  like  the  female;  scape  short,  pedicel  as  long  as 
broad ;  funicle  joints  and  club  subequal  in  thickness,  with  short  and 
rather  close  pile;  sculpture  of  the  head  is  lighter  and  sparser  than  in 
the  female,  the  thorax  also  with  finer  sculpture;  scutellum,  especially 
behind,  more  strongly  arched  than  with  female;  wings  not  infuscated; 
venation  like  female. 

ADDENDUM. 

Walker's  genus  AenasiuH^  just  redescribed  by  the  writer,*  belongs  to 
this  new  tribe.  It  differs  at  once  from  the  genera  here  described  by 
possessing  a  broad  leaf-like  expansion  to  the  autennal  scope.  It  is  a 
monotypical  genus,  and  has  been  found  only  on  the  island  of  St.  Yin- 
cent,  B.  W.  I. 

*  Journal  Linna*an  Society,  xxv,  1804,  p.  88. 
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INSECTS. 


By  T.  D.  A.  COCKERELL. 


In  the  preparation  of  a  list  of  localities  from  wliicli  Coccidfe  have 
been  recorded  it  becomes  so  evident  that  our  knowledge  is  not  merely- 
incomplete,  but  fragmentary,  that  further  consideration  of  the  matter 
at  the  present  time  might  seem  useless.  1  do  not,  however,  take  this 
view,  but  prefer  to  record  the  fragments  of  information  so  far  accumu- 
lated, hoping  that  those  who  read  these  notes  may  be  in  some  cases 
stimulated  to  assist  in  filling  the  gaps. 

PALEARCTIC   REGION. 

Although  Europe  has  been  apparently  well  searched,  new  things  are 
turning  up  every  few  months,  and  I  really  believe  that  we  do  not  know 
the  Coccidje  of  any  European  country  so  well  as  we  do  those  of  New 
Zealand.  There  are  two  or  three  reasons  why  the  European  list,  as 
appearing  in  the  books,  must  be  considerably  reduced.  One  is  that  there 
is  doubtless  a  good  deal  of  synonymy  not  yet  clearly  made  out,  owing  to 
the  formerly  prevalent  idea  that  it  was  safe  to  consider  anything  on  a 
new  food  plant  to  be  a  new  species.  Another  is  the  number  of  imper- 
fect descriptions  of  older  authors,  which,  in  the  absence  of  certainty  as 
to  what  was  intended,  will  have,  eventually,  to  be  dropped.  The  third 
reason  is  that  very  many  species  described  from  Europe  have  been 
found  in  hothouses  on  exotic  plants,  and  certainly  do  not  belong  to  the 
paleantic  fauna.  When  Signoret  wrote,  these  hothouse  species 
already  numbered  48,  and  they  have  been  largely  added  to  since  by- 
Douglas  and  Newstead. 

Making  as  good  an  estimate  as  I  am  able  to  at  present,  1  find  the 
truly  palearctic  Coccida?  to  be  as  follows: 

Porphyrophoraj  5'j  Guerinia^  1;  Palwococcus,  2;  Nidularia,  1;  Anto- 
nina,  2;  XylocoecuSj  1;  Gossyparia^  2;  UriococciiSj  6;  RhizococcuSj  I; 
Bergrothia,  1;  Oudabli8,2',  Bactylopius,  11 ;  Puto,  1;  Phenacoccus^  12 \ 
Riper8ia^4t)  Tetrnra^l;  Cryptococcus^  1)  Kermes^d',  Orthezia,  5;  Aste- 
rolecanium,  5;  Pollinia^  2;  LecaniodiaspiSj  1;  Signoretia,  I'y  Fillippiajl; 
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Eriopeltis,  3;  Lichiemm^  1;  Puhinaria,  17;  Geroplastes,  2;  Physo- 
JcermeSyl',  Lecanlumj  32',  LecanopsiSj  2;  Spermococcu8j  1;  Aclerda,  1; 
ExceretopuSjl)  Fairmairia,  1;  AapidiotuSj  25-,  Diaspis,  8;  At*?aca«pf'?, 
1;  Mytila8pi8,9',  Finnaspiti^l)  Chionaspinjd]  Lencaapis^b)  Fiorinia.l; 
Aonidia^  2. 

Thus  the  palearctic  region  has  about  200  species  (some  of  doubtful 
validity)  which  appear  to  be  native  to  it.  This  is  not  a  very  good 
showing  when  we  remember  that  even  in  the  nearctic  region,  w^here 
we  must  have  a  lively  sense  of  our  ignorance,  we  recognize  about  120, 
although,  it  must  be  confessed,  many  of  these  can  not  be  claimed  as 
native. 

Turning,  now,  to  the  several  i^ortions  of  the  palearctic  region,  the 
facts  are  still  more  striking.  The  great  majority  of  the  species  is  from 
France,  the  country  of  Signoret,  Boisduval,  Lichten stein,  and  other 
coccidologlsts.  Jn  early  times  Bouch^  described  species  from  Ger- 
many, and  still  earlier  we  have  the  ^*  Fauna  Boica"  of  Schrank.  The 
species  of  Schrank,  being  found  in  Austria,  were  in  later  days  elucidated 
by  Loew.  In  Italy  there  was  Targioni-Tozzetti,  but  this  author  fre- 
quently omitted  to  give  the  descrii^tive  information  necessary  for  the 
identification  of  names  bestowed,  these  omissions,  happily,  being  mostly 
supplied  by  Signoret.  At  the  present  time  Berlese,  in  Italy,  and  Giard, 
in  France,  are  publishing  on  Ooccidiv. 

In  tbe  Spanish  peninsula,  about  ten  years  ago,  some  species  were 
described  by  P.  Colvee,  and  later  than  that  Mr.  A.  C.  F.  Morgan,  resid- 
ing at  Oporto,  has  studied  the  group,  though  not  adding  very  much  to 
the  fauna  of  his  locality. 

In  Greece  some  contributions  have  appeared  from  Gennadius,  who 
also  favors  us  with  a  record  of  xispidiotm  aurantii  (his  cnceineus)  from 
the  Island  of  Chios,  off  the  coast  of  Asia  Minor.  The  same  insect  has 
been  reported  by  Sliipley  from  Cyprus,  and  is  stated  to  occur  in  Syria. 
The  mainland  of  Asia  Minor  furnishes  one  species,  Dacfylopius  carictiSy 
described  in  1883  by  Gennadms. 

From  Egypt  we  .know  little,  but  Signoret  described  therefrom  his 
Ceroplastes  mimosce;  and  more  recently  we  have  the  Icerya  wgyptiaca 
of  Mr.  Douglas,  which  may,  however,  be  really  a  native  of  India. 

Algeria  has  furnished  two  species  of  Asierolecaniinn  on  bamboo,  but 
these  doubtless  belong  really  to  the  tropics,  where  they  have  since 
been  found.  Guerinia  serratnlcej  reported  by  Signoret,  is  more  proba- 
bly native  there.  Just  lately  M.  Giard  has  named  from  Algeria  two 
species,  Lecanium  asparagi  and  Dlaspis  asparagi,  but  I  am  not  aware 
that  the  descriptions  have  yet  appeared. 

Madeira  and  the  Canary  Islands  now  furnish  the  imported  Coccus 
cacti,  but  their  native  coccid  fauna  is  unknown.  If  my  recollection  is 
coTre{^t,  Myfilftxpis pomorum  was  found  apparently  native  in  the  Canaries 
by  Mr.  D.  Morris  recently. 

Taking  the  more  northern  parts  of  Euroi)e,  there  is  the  "scarlet 
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grain  of  Poland,"  but  I  do  not  recall  any  records  of  native  species  in 
liussia  proper  with  the  exception  of  Oossyparia  mannifera.  It  is  also 
reported  from  Egypt,  Arabia,  Armenia,  and  Algeria.  Holland  supplies 
Urtopeltis  lichtensteinii.  The  Scandinavian  peninsula,  since  Linnieaii 
time,  has  been  neglected,  though  we  have  the  Chionaspis  sorhi^  Doug- 
las, from  Finland. 

Germany  was  alluded  to  above,  but  a  paper  by  E.  Goethe  on  the 
Coccidje  of  the  Khine  district,  published  in  1884,  should  be  mentioned. 
When  1  was  in  Jamaica,  Mr.  C.  Schaufuss,  of  Neissen,  Saxony,  sent 
me  a  number  of  Coccidae  because,  he  said,  there  was  no  one  in  Germany 
who  could  identify  them.  Happily,  since  then,  a  new  student  has 
arisen  in  Bohemia,  Mr.  K.  Sulc,  and  from  his  energy  and  zeal  we  may 
look  for  great  additions  to  our  knowledge.  Mr.  Newstead  has  just 
described  Fiorinia  sulci^  found  by  him,  which  is  the  first  undoubtedly 
palearctic  Fiorinia. 

Finally,  the  British  Isles  have  to  be  considered.  Work  done  in  earlier 
times  by  Westwood,  Curtis,  Hardy,  and  a  few  others,  was  only  frag- 
mentary in  its  nature,  and  did  not  afford  a  basis  for  a  good  knowledge 
of  the  insular  coccid  fauna.  After  the  publication  of  Signoret's  Essai 
in  France,  the  way  was  clearly  open  for  some  student  to  elucidate  the 
British  species;  but  instead  of  a  new  writer,  Mr.  J.  W.  Douglas,  already 
a  veteran  in  entomology,  came  forward,  and  has  for  the  last  ten  years 
produced  papers  in  rapid  succession  on  the  subject.  Still  more  recently, 
however,  we  have  a  new  student  in  Mr.  Newstead,  and  it  is  to  him  we 
must  look  for  the  first  revisional  monograph  of  British  Goccida*. 

Passing  eastward  into  the  Asiatic  portion  of  the  palearctic  region, 
we  are  met  by  a  total  absence  of  information,  excejiting  the  before 
mentioned  records  from  Asia  Minor  and  Syria,  and  a  Porphyrophora 
long  ago  made  known  from  Armenia.  On  the  southern  border,  in  a 
region  i)erhaps  rather  Oriental  than  palearctic,  we  have  the  lately 
described  Pollinia  grandis^  Newstead,  from  Beloochistan,  where  it  was 
discovered  by  Lieut.  K.  Tomlin. 

At  this  point  it  seems  desirable  to  urge  the  importance  of  getting 
some  knowledge  of  the  Coccidae  of  Japan.  In  California  certain  species 
are  said  to  have  been  imported  from  Japan,  but  we  have  no  knowledge, 
ajiparently,  of  the  coccid  fauna  actually  existing  in  that  country. 
Japanese  fruits  are  now  often  imported  into  the  United  States,  and  the 
possibility  of  importing  Japanese  Coccidae  must  be  carefully  considered. 
Prof.  Gillette  recently  sent  me  an  Aspidiotus  found  on  a  plum  at  Canyon 
City,  Colorado.  I  do  not  know  the  species,  but  think  it  may  probably 
be  Japanese. 

ETHIOPIAN   REGION. 

If,  as  seen  above,  our  knowledge  of  palearctic  Coccidjc  is  still  small, 
how  absurdly  small  is  that  of  the  coccid  fauna  of  the  Ethiopian 
region — a  region  which  one  might  expect  to   teem  with  interesting 
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species.  The  known  specieB  are  less  thau  half  the  number  of  those 
found  in  Jamaica. 

From  Tangier  to  Cape  Town,  all  down  the  west  coast,  1  find  no 
record  by  recent  writers;  only  the  Manophlehus  raddoni^  Westwood, 
described  from  a  male. 

At  the  north,  perhaps  better  recorded  in  the  plilearctic  list,  is 
Aonidia  blanchardiy  Targioni-Tozzetti,  on  the  date  palms  of  the  Sahara. 

At  the  Cape  we  have  the  old  Linnsean  Cet'oplastes  myriccB  and  the 
Coccus  dioamatiMy  neither  of  which  are  now  positively  recognized.  R. 
Triuien,  in  1886,  wrote  on  a  supposed  species  of  Margarod^s  found  with 
termites  and  ants.  More  lately  there  are  signs  of  awakening  interest 
from  this  part  of  the  world,  and  new  species  are  gradually  falling  into 
the  hands  of  coccidologists.  Thus  we  have  Ortonia  nataletisis,  Douglas, 
and  Dactylopius  grammiSy  Maskell,  both  Irom  Natal. 

On  the  eastern  coast  the  same  lack  of  information  is  found,  although, 
indeed,  Dactyiopius  hromelice  comes  from  Zanzibar. 

It  need  hardly  be  said,  after  this,  that  the  central  portions  of  the 
continent  are  virgin  ground,  as  likewise  is  Madagascar,  though  there 
is  a  possibility  that  one  or  two  of  the  hothouse  species  may  really  be 
from  that  island. 

For  Mauritius  we  have  Icery's  researches,  dating  I'rom  1864,  and 
made  ever  famous  by  the  name  Icerya,  In  1868  Gu^rin-M6neville, 
taking  up  the  same  subject,  treated  the  CoccJda^  infesting  sugar  cane 
in  Mauritius  and  Reunion.  He  recognized  three  Coccidae  and  an  Aley- 
rodes.  In  1872  Signoret  added  Ceroplasten  vinsoni  to  the  Mauritius 
fauna. 

Icerya  seychellarumj  Westwood,  tlie  /.  sacchari  of  Signoret,  is  found 
in  the  Seychelles,  P>ourbon,  Rodriguez,  and  Mauritius,  and,  it  is  said, 
also  in  JNIadeira,  of  course  there  introduced. 

There  is  still  one  more  record,  Mr.  Butler's  Coccus  cerattformis  from 
Rodriguez.  Unfortunately,  we  do  not  know  to  what  genus  this  insect 
belongs.  It  is  no  Coccus  in  the  Signoretian  sense.  Vinsonia  stellifera 
is  recorded  from  Reunion. 

ORIENTAL   REGION. 

Putting  aside  the  species  of  which  the  generic  position  is  unknown 
(that  is,  thejast  century  of  Coccidie  of  Anderson),  1  find  described 
from  the  Oriental  region  the  following: 

Walkeriana,!}  MonophlebuSy  -i;  Drosichaj  1;  DactylopiuSj  3  (includ- 
ing two  of  Mr.  Xewstead's  species,  about  to  be  published);  Coccus^ 
1  (introduced);  Orihezia,  1;  Tachardia,  1;  Eriochiton,  1;  PulvinariOy  1 
(not  i)ublished,  described  by  Xewstead) ;  Pseudopulvhiariity  1 ;  Vinsonia j 
1  ( r.  stellifera^  said  to  come  from  Siain,  also  Reunion);  Ceropltzstes, 
1;  Ericerusjl'j  Lccauium,  4;  Asjndiofus^^  (1  of  Mr.  Newstead^s  waiting 
pubhcation);  ChionaspiSj  2, 

A  total  of  28,  for  such  a  region  as  the  Oriental !     It  is  less  than  half 
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of  those  known  from  Jamaica.  Even  adding  eigbt  unrecognizable 
species  of  "  Coccus''^  (seven  by  Anderson,  one  by  W.  F.  Kirby)  the  total 
is  only  3G;  still  only  about  half  the  total  for  Jamaica. 

The  Jamaican  total,  however,  includes  species  believed  to  have  been 
introduced;  so,  to  make  the  comparison  fair,  we  should  add  to  the 
Oriental  list  Diaspis  lanatus  (in  Ceylon),  Icerya  cegyptiaca  (Madras, 
possibly  native),  Dactylopius  hromelice^  as  identified  by  Maskell  (in  Ben- 
gal on  mulberry),  and  Ghionaspia  hraziliensis  (in  Ceylon),  as  well  as 
the  long  established  Coccus  cacti,  which  I  had  already  included,  thus 
bringing  the  Oriental  list  to  a  total  of  40. 

Coming  now  to  the  several , faunae,  we  may  take  first  the  islands. 
The  Malay  region  is  almost  totally  unexplored  for  Coceidae,  yet  what  a 
rich  harvest  it  would  surely  yield  I  From  Sumatra  we  have  tlie  old 
Monophlebus  dubius,  Fabricius  (fahridij  Westwood),  and  from  Java 
Monophlcbus  atripennis,  King.  We  learn  from  Watt  (Dictionary  of 
Economic  Products  of  India)  that  Coccus  cacti  has  been  introduced  in 
Java,  and  are  there  referred  for  further  information  on  this  point  to  a 
work  I  have  not  seen,  "  Veth's  Woordenboek  von  Nederlandsch  Indie- 
Oochenille." 

Beyond  these  records  I  can  not  recollect  a  single  species  a^  mentioned 
from  any  Malayan  island;  nothing  from  Borneo,  Celebes,  or  the  Philip- 
pine Islands. 

For  the  Laccadive  Islands  we  have  MaskelFs  records  of  Da^ctylopius 
cocotis  and  Aspidiotus  destructor y'  but  for  the  Andamans,  Nicobars, 
and  Maldives  I  have  seen  no#records. 

For  Ceylon  we  have  several  records.  In  addition  to  the  two  above 
mentioned,  we  may  refer  to  Walkeriana  floriger,  Walker,  ^''Cooctut^ 
laniger,  Kirby,  Lecanium  coffece.  Walker,  L,  mangifera;^  Green,  L.  viride^ 
Green,  Orthezia  nacreaj  Buckton,  Aspidiotus  transparens,  Green  (1=^1. 
nerfi,  says  Mr.  Green),  Aspidiotus  thece,  Green  (which  Mr.  Green  informs 
me  consists  of  a  female  Chionaspis  hiclavis^  Comstock,  and  a  male  Chi- 
onaspis  sp.),  and  Aspidiotus  Jlarescens,  Green  (which  Mr.  Green  says  in 
a  recent  letter  is  a  Diaspis).  The  last  three  were  figured  in  a  little 
book  on  Insect  Pests,  by  E.  E.  Green,  pubhshed  in  1890;  they  all 
infest  the  tea  plant.  It  may  be  well  here  to  mention,  also,  that  in  1886 
Mr.  Green  published  a  four-page  pamphlet,  with  a  colored  plate,  treat- 
ing of  the  three  species  of  Lecanium  infesting  cofiee,  namely,  L.  nigrum^ 
L.  coffewj  and  L,  viride.  It  is  to  be  remarked  that  this  publication  of 
L.  viride  considerably  antedates  that  by  Mr.  Green  in  the  Entomolo- 
gists' Monthly  Magazine  (1889,  p.  248),  where  it  nevertheless  appears 
as  a  new  species. 

It  is  most  fortunate  for  Oriental  coccidology  that  within  the  last  year 
or  so  Mr.  (ireen  has  commenced  to  work  out  the  Coccidje  of  Ceylon  in 
earnest,  so  that  inside  of  a  reasonable  time  we  may  expect  to  be  well 
informed  regarding  the  species  of  that  island.  As  might  be  ex])ected, 
he  has  found  many  interesting  new  species,  several  of  which  he  has 
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been  so  good  as  to  send  me.  Siicb  are  a  Mytila-npis  with  a  bright  lilac 
male;  a  bright  reddish  orange  Monophlebvs  on  Antldesma;  a  Lecaiiium 
in  nests  on  Cremasiogaster  dohrni^  Mayr;  an  omnivorous  Pulvinaria 
resembling,  but  distinct  from,  P.  cupanice;  a  Ceroplastes  on  cocoanut, 
and  others.  In  a  letter  dated  April  3,  1894,  Mr.  Green  states  that  he 
has  already  collected,  figured,  and  described  (in  manuscript)  more  than 
60  species.    These,  he  adds,  include  the  following  genera; 

Walker iana^  3[onophlebtis,  Icerya,  EriococcuH,  DactylopiuSy  Psendo- 
coccus^  Orthezia^  Pulvinaria^  Vinsonia,  Ceroplastes^  Lecanium,  Cartet^ia, 
Aster olecanhim^  Aspidiotus,  Dia^pis^  Mytila^piSj  Chionaspis^  Fiorinia^ 
and  Aonidia. 

The  mention  of  Aste^'olecanium  reminds  me  that  Mr.  Green  has  sent 
me  four  species  from  Ceylon.  Three  are  new  and  the  fourth  is  A,  bam- 
bus(e^  new  to  the  Oriental  region,  but  very  probably  really  native  there. 

A  CeroplasieSj  which  he  finds  on  tea  and  other  shrubs,  is  thought  by 
Mr.  Maskell  to  be  C.  rusci,  but  the  identity  is  perhaps  open  to  question. 

From  Ceylon  we  naturally  pass  to  India.  Here  we  have  several 
records,  as  in  Ceylon,  but  no  approximately  complete  information.  In 
the  last  century  (1780-1789)  Anderson,  in  his  letters  to  Banks,  described 
the  Coccidie  of  Madras,  but  unfortunately  none  of  his  species  can  now 
be  recognized,  exctept  the  Ceroplastes  ceriferns  described  in  1791.  Per- 
haps some  may  yet  be  identified  when  we  know  the  Coccidii^  of  India 
better.  For  about  a  century  the  subject  was  allowed  to  drop  in  India, 
though  we  have  Westwood's  Malabar  Monophlebus  leachi,  and  references 
to  the  lac  and  wax  producing  species,  and  likewise  to  those  infesting 
coffee.  Mr.  Atkinson,  in  1889,  gave  us  his  Pseudopulvinaria  siJckimensis 
from  Sikkim,  and  most  probably,  had  he  lived,  he  would  have  by  this 
time  added  considerably  to  our  knowledge  of  Indian  Coccidae.  From  Mr. 
Atkinson  and  Mr.  Cotes  a  few  species  have  been  sent  to  Mr.  Maskell, 
who  has  described  and  figured  them. 

Finally,  Mr.  Newstead  has  been  studying  some  Indian  Coccidie,  and 
although  his  work  has  not,  so  far  as  I  know,  yet  appeared,  he  ha« 
kindly  sent  me  photographs  of  some  very  beautiful  draw'ings  which  will 
accompany  it. 

In  this  summary  of  Indian  coccidology  I  may  have  overlooked  some 
publications  which  have  appeared  in  that  country  and  have  not  been 
seen  by  me,  but  I  am  fairly  confident  that  nothing  important,  such  as  a 
new  species,  has  been  missed. 

In  Assam  is  found  Aspidiotus  thewj  Maskell.  This  is  not  Green's 
Ceylon  A.  thea\  but  the  name  may  remain,  since  the  Ceylon  insect  is 
not  an  Aspidiotus, 

In  the  Transactions  of  the  New  Zealand  Institute  for  1891,  Maskell 
records  Chionaspis  aspidistra^,  Signoret  from  Imlia  (on  Areca),  a  fact 
which  I  had  overlooked  when  writing  the  above,  and  also  gives  Ohion- 
aspis  thea\  Maskell,  as  from  *'the  Kangra  Valley,  Assam."  It  does  not 
appear,  however,  that  C  thew  is  found  in  Assam  at  all,  but  in  the 
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Kaugra  Valley,  which,  to  the  best  of  my  knowledge,  is  iu  Punjab. 
Aspidiotus  thece  is  tonnd  both  in  Punjab  and  A^sam. 

Except  the  Beloochistan  record  previously  alluded  to,  I  find  no  other 
information  regarding  Coccidie  of  the  oriental  mainland,  save  one  or 
tw^o  from  China. 

Of  course,  the  lac  industry  has  quite  a  literature  of  its  own,  and  it  is 
well  known  that  all  the  lac  does  not  come  from  India  proper.  I  have 
a  copy  of  a  manuscript  written  in  1840  by  William  Jones,  the  Jamaican 
entomologist,  alluding  to  the  lac  from  Siam  aud  Pegu. 

From  China  we  have  Ericerus  pe-la^  the  Chinese  wax  insect; 
Aspidiotus  gossypii  of  Fitch,  from  Ningpo,  apparently  a  Chionaspis; 
Brosicha  contrahens  (Walker)  Signoret,  reported  also  as  from  Ceylon, 
and  Walker's  ^' Aspidiotus  bicorinattts,^^  which  is  a  dried  caterpillar! 

AUSTRALIAN    REGION. 

Here  we  pass  from  darkness  into  light,  thanks  to  the  untiring  and 
faithful  labors  of  Mr.  Maskell. 

Putting  aside  Australia  and  New  Zealand,  we  may  commence  with 
the  smaller  islands,  concerning  which  very  little  is  known.  From  New 
Guinea  I  find  no  records  except  that  of  Myxolecanium  libarWj  the 
description  of  which  I  have  not  yet  had  the  good  fortune  to  see.  It 
dates  from  1877. 

For  New  Caledonia  we  hav(»  another  monotyx)ic  form,  the  Tessarohelus 
gueriniL 

From  the  Fiji  Islands  Maskell  has  received  some  species,  and  so 
records  Daciylopius  cocotis,  Lecanium  chirimolice  {-^longulum),  Diaspis 
pinnuliferaj  Dactylopius  calceolarue,  and  Planchonia  bryoides.  In  Insect 
Life,  III,  p.  253,  Mytilaspis  citricola  is  reported  on  oranges  from.  Fiji. 
From  Tonga,  Mr.  Maskell  records  Chionaspis  citri,  found  by  Mr.  Koebele. 
From  Samoa  Aspidiotus  cydonUv  was  received  on  oranges. 

In  Tahiti  the  Coccidie  are  not  known;  nevertheless,  Chionaspis 
biclavisy  MytilaHpis  citricola,,  and  Aspidiotus  aurantii  have  been  reported 
as  found  on  trees  received  from  that  island. 

The  Sandwich  Islands,  though  singularly  poor  in  insects,  may  be 
found  to  yield  a  fair  number  of  Coccidas  Mr.  Maskell  has  already 
given  us  some  information  about  Sandwich  Island  species,  and  one  or 
two  other  writers  have  alluded  to  the  subject,  so  that  we  know  of  at 
least  the  following  species:  Daciylopius  citri,  on  orange  trees  from 
the  Sandwich  Islands,  Lecanium  hcaperidumy  L,  deprcHSiim.  L,  oleWj  L, 
acuminatum^  Asierolecanium  pustulans^  Fulvinaria  jmdii^  and  Sphwro- 
coccus  bambusw.  Only  the  last  two  were  originally  described  from 
Sandwich  Island  specimens. 

From  Tasmania  we  know  a  few  species  in  Monophlebus  illifferi,  Aspi- 
diotus acacia',  and  Mytilaspis  pomorum,  the  last,  of  course,  introduced. 
There  are  probably  some  other  Tasmanian  records,  as  I  have  not  so  far 
made  any  great  effort  to  distinguish  them  from  those  pertaining  to 
Australia. 
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The  luiiiiber  of  known  species  from  Australia  and  New  Zealand, 
exclusive  of  tbose  introduced  from  other  countries,  is  shown  in  the 
following  table: 

Suminarif  of  vatire  species  from  Australia  and  Netr  Zealand. 


CreloBtoma 

Pala'OcoccuB 

(lORsyparia 

Rhizococciis 

Solennphora 

Dactylopius 

Kiporsia 

Prusopophora . .  ■ 

Taohariua 

OpiothoHcelis  .  -  - 

Frenchia 

Cylindrococcus  . 

Kriochiton 

Ctenochiton 

Inglisia 

Lecanium 

Diasjiis 

MytilAHpis 

Leucaspis 

Foliaspis 

^oiiopblebuH  . . . 


Number  of  apeci^H. 

AuHtra-  I     New 
lia.         Zealand,  i 


Genuii. 


'  Number  of  speciea. 

I   AuHtra-  j      New 
I       lia.         Zealand. 


2 
»3 


leery a  

Erioc<icous 

Callipappus  — 

Kbizu'cus 

I  PhenacoGcua 

!  Kei-mes 

1  Asterolecaninm 

Bracbyscelis 

Ascelis I 

Spbeerococcus i 

Sfguoreiia 

Vulvinaria i 

Lecanaochiton . . 

Ceroplasted 

Aspidiotns 

Parlatoria 

Cbiunaspis 

Fiorinia 


•2 


Total'. 


I- 


108  ' 


*One  Tariet>  is  recognized. 

•  Two  additional  varieties  are  recognized. 

•On  a  palm  introduced  from  New  Sontb  Wales. 

*  Another  described  by  Pepper,  is  really  a  psyllid. 
*One  rariely  is  recognised. 

•Counting  C.  minor,  which  may  not  be  native  of  New  Zealand,  the  number  ia  increased  to  three. 
'The  native  8pecit>s  of  the  two  countries  being  in  every  case  except  one  distinct,  we  have  a  total  of 
184  species  for  the  two  islands. 

The  description  of  the  New  Zealand  species  has  been  entirely  the 
work  of  Mr.  Maskell;  and  except  in  the  Brachyscelid.T,  which  have  been 
discussed  by  Sehrader,  Froggatt,  and  Tepper,  he  has  described  nearly 
all  the  Australian  species.  The  exceptions  are  ^  Didspis  described  by 
Tryon,  a  Ceroplnstes  (unrecognizable)  by  Walker,  Callipappus  of  Gu^riii- 
M^neville,  Coccus  hlanchardi  (see  Signoret's  work),  and  Puhinaria  mas- 
lelli  of  Olliff.  The  Rhizwcus  was  described  in  1878  by  Kiinckel  d'Her- 
oulais. 

The  late  Mr.  Frazer  S.  Crawford  had  collected  a  number  of  Australian 
Coccidie,  and  had  given  them  manuscript  names,  but  his  death  came 
before  he  could  attempt  publication.  These  si)ecies  were  afterwards 
described  by  Mr.  Maskell,  who  duly  cited  Crawford's  manuscript  names. 

In  this  connection,  Mr.  Koebele's  very  successful  second  trip  to 
Australia  should  not  be  forgotten,  as  showing  what  may  be  done  by  a 
good  collector.  In  the  Transactions  of  Xew  Zealand  Institute  for  1892 
Mr.  Maskell  describes  the  following  new  species,  all  collected  in  Aus- 
tralia by  Mr.  Koebele : 

iJiaspisJimbriata, Myiilaspis casuariua'^  Fiorinia syncarpia\  Ceroplnstes 
ruhens,  Lecanium  scrobiculatum,  Prosopophora  eucalypti,  Oossyparia  cos- 
uariiuVj  G.  confluens,  Eriococcus  turgipes,  E,  couspersus,  Pseudococcus 


Digitized  by 


Google 


1894.  PROCEEDINGS  OF  THE  NATIOXAL  MUSEUM.  623 


nivaliSy  Ccelostoma  rubiginosum  (also  found  by  Mr.  French),  Monophlebtis 
fu8CV8^  Icerya  Jcoebeleij  Carieria  decorella  (also  found  by  Mr.  Ollift"). 
Total,  15  species. 

NEOTROPICAL   REGION. 

I  have  given  a  list  of  the  neotropical  CoccidiB  in  the  Journal  of  the 
Trinidad  Field-Naturalists'  Club  for  1894.  Previously,  in  the  Journal 
of  the  Institute  of  Jamaica,  a  list  of  tlie  West  Indian  species  had 
appeared. 

Dactylopius  caleeolarice^  Maskell  was  accidentally  omitted  from  the 
first-mentioned  list;  it  is  from  Jamaica,  not  Mexico,  as  stated  by  Mr. 
Maskell.*  Aspidiotus  botcreyi^  Cockerell,  Ceroplastes  albolineatus, 
Cockerell,  Lecanium  nrichi,  Cockerell,  Margarodes  vitiunij  (liard 
(=viti8y  Phillippi,  sub.  Heterodera),  Aspidiotua  latastei.,  Cockerell, 
and  Myiilaspis  philococcus,  Cockerell,  have  been  described  since  the  list 
was  written;  the  first  two  are  from  Jamaica,  the  third  from  Trinidad, 
the  fourth  and  fifth  from  Chile,  and  the  last  from  Mexico. 

Thus,  all  told,  the  neotropical  list  now  stands  at  124. 

Anyone  consulting  the  above-mentioned  lists  will  see  how  very  few 
species  are  known  from  the  mainland  countries,  with  the  exception  of 
British  Guiana  and  Mexico,  and  even  for  these  the  lists  are  extremely 
small  in  comparison  to  the  presumably  existing  numbers.  From  Ecua- 
dor we  know  only  the  one  (Ortonia  uhleri)  found  by  Prof.  Orton  when 
crossing  the  desert  of  Napo.  This  discovery  was  made  on  November  7, 
1867,  the  locality  being  6,000  feet  above  sea  level.f  From  Guatemala 
we  know  only  one;  from  Peru  apparently  none;  from  Colombia  only 
Icerya  montserratensis  at  Colon.f 

From  the  Argentine  only  Palwoeoccus  brasiliensis  (Walker),  found 
at  Buenos  Ayres.  From  Uruguay  a  couple  of  species  found  at  Monte- 
video. From  Paraguay  and  Bolivia  none;  from  Brazil  about  half  a 
dozen. 

From  Chile  we  knew  nothing  except  the  now  lost  Ceroplastes  chilensu 
of  Gray,  and  a  few  introduced  forms;  but  Mr.  Lataste  has  become 
interested,  with  the  resulting  discovery  of  two  new  species,  mentioned 
above. 

From  Trinidad  we  now  know  quite  a  number  of  species,  mostly 
collected  by  Mr.  IJrich. 

Regarding  the  West  Indian  Islands  I  have  already  made  some 
remarks  in  Insect  Life,  vi,  p.  100.  From  the  Cayman  Islands,  we  know 
Diaspis  lanatus  and  Chionaspis  minor  from  Grand  Cayman,  collected  by 
H.  MacDermot. 

No  addition  has  been  made  to  the  small  list  for  Cuba,  and  Haiti  is 


*  Trans.  New  Zeal.  lust,  for  1893,  p.  89. 

tl  have  not  here  entered  njxm  the  question  of  the  vertical  distribntion  of 
Coccida»,  the  data  being  wholly  insufficient.  But  I  suppose  that  Ortkezia  occidentalia 
and  Pulrinaria  higelovi<r,  from  about  7,800  feet  in  Colorado,  represent  the  highest 
Coccidit  so  far  known. 

t  Insect  Life,  1894,  p.  327. 
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still  without  ;i  record.  In  the  Lesser  Antilles  we  have  one  or  two  addi- 
tional records  due  to  Mr.  Barber;  thus  Dominica  now  has  two  instead 
of  one,  Montserrat  six  instead  of  four.  Martinique  hfis  a  record  of 
Biaspis  lanatus  (Insect  Life,  vii,  p.  288).  Puerto  Rico  still  seems  to  be 
without  a  record. 

The  recent  visits  to  the  West  Indies  of  Dr.  Riley  and  of  Mr.  Hubbard 
who  gave  special  attention  to  Coccidfe,  will  no  doubt  in  due  time  lead 
to  many  new  records,  for  which  we  must  wait  until  the  material  can  be 
worked  over. 

There  now  remains  Mexico,  which  I  will  for  convenience  treat  as  a 
whole,  although  parts  of  it  are  hardly  neotropical.  Until  recently  (and 
now,  so  far  as  published  records  go)  the  Mexican  list  stood  at  28,  hav- 
ing gradually  attained  that  figure  in  the  following  manner: 

Species  known  before  Signoret's  **  Essai  "  ( 1818-1868) 

Species  added  by  Signoret  in  his  *'  Essui "  ( 1869-1876) 3 

Species  added  by  Comstock  (1883) 2 

Species  added  by  Riley  and  Howard  in  Insect  Li fe 3 

Species  fonnd  by  Dr.  A.  Dug<^8  (1886-1894) * 5 

Species  found  by  tlie  present  writer  on  journey  through  Mexico  in  1893 12 

Total 28 

Having  in  view  this  deplorable  want  of  information  as  to  Mexican 
Coccidie,  the  Department  of  Agriculture  lately  sent  Prof.  C.  H.  T. 
Townsend  into  that  country  to  collect  these  and  other  insects.  I 
examined  the  Coccidie  collected,  and  may  remark  that  they  add  con- 
siderably to  our  knowledge;  but  beyond  this,  I  do  not  now  feel  at 
liberty  to  go,  since  they  are  the  property  of  the  Entomological  Division, 
which  has  the  right  of  first  announcing  the  discoveries  made. 

NEARCTIC  REGION. 

A  catalogue  of  the  nearctic  species  has  appeared  in  the  Canadian 
Entomologist  for  February,  1894,  and  I  understand  that  Mr.  Ashmead 
has  in  press  a  complete  bibliographical  list  of  all  nearctic  Heteroptera 
and  Homoptera,  including  also  those  of  the  northern  portion  of  the 
neotropical  region. 

In  the  Canadian  Entomologist's  list,  I  was  so  unfortunate  as  to  acci- 
dentally omit  J)actylopiu8  ephedrWj  Coquillett,  1890,  Lecanium  tarsalCy 
Signoret,  1873,  and  Orthezia  cataphraeta^  Shaw  [Chiton^  Zetterstedt). 
The  last  mentioned  has,  according  to  Hart,  been  found  in  Greenland, 
as  well  as  in  Ireland  and  Scotland. 

Furthermore,  since  my  list  appeared,  it  has  been  shown  that  A^pi- 
d'wtus  convexus  is  not  a  valid  species,  and  that  A.  ahietin  and  A. pint  are 
synonyms  of  A.  abietiH  (Schrank)  of  Europe.  I  do  not  think  Mr.  Pet- 
tit's  manuscript  A.  abietoides  can  be  any  better  distinguished  from 
abietisj  and  until  he  sets  forth  some  reasons  for  maintaining  its  validity, 
it  had  better  be  left  out  of  account.  Riley's  manuscript  A,  corticalis 
must  also  be  dropped  until  we  are  informed  what  specific  characters  it 
exhibits;  likewise  his  Ceroplastes  artemisUv,    Lecanioduiapis  yucca:  cau 
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Stand  on  the  basis  of  Prof.  Townsend's  description,  which,  though  short 
and  informal,  serves  to  distinguish  it  from  anything  else  yet  known. 

Since  the  Canadian  Entomologist's  list  appeared,  the  following  species 
have  been  added:  Eriococcm  cocdneus^  Cocker^ll  (with  form  lutescens, 
Cockerell),  from  Nebraska,  Lecanium  phoradendrij  Cockerell,  from 
Arizona;  L.  insigyiicolla^  Crawford  (should  be  insignicola)^  from  Cal- 
ifornia; Ceroplastodes  dalece^  Cockerell,  from  New  Mexico;  Tachardia 
cornida,  Cockerell,  from  New  Mexico;  Dactylopius  solani,  Cockerell, 
from  New  Mexico;  Bergrothia  steeliiy  Cockerell,  and  Townsend,  from 
New  Mexico;  Diaspis  lanatusy  Morgan  and  Cockerell,  introduced  in 
Florida  and  District  of  Columbia,  also  in  Georgia;  Diaspis  amygdali^ 
Try  on,  introduced  in  California.*  There  have  also  been  added  two 
varieties  (var.  pruni^  Cockerell  and  var.  alhuSj  Cockerell)  oVAspidiotus 
juglans-regice.  The  description  of  a  very  interesting  Ripersia^  the  first 
of  its  genus  for  our  region,  awaits  publication. 

With  the  above  changes  and  leaving  out  the  fossil.species,  the  nearctic 
list  now  stands  at  127.  But  if  we  exclude  from  it  those  species  believed 
to  have  been  introduced  by  man  it  is  reduced  to  94  or  even  less. 

Examining  the  list  from  a  historical  standpoint,  we  see  that  practi- 
cally nothing  had  been  done  up  to  the  time  of  Fitch.  About  10  of  the 
Fitch  species  are  now  considered  valid,  but  some  of  those  in  Lecanium 
are  even  now  ve^  imperfectly  known.  From  Fiteh  to  Comstock  (1860- 
1880),  that  is,  over  a  period  of  about  twenty  years,  next  to  no  progress 
was  made,  and  the  few  descriptions  that  appeared  were  singularly 
imperfect.  Prof.  Comstock  put  the  matter  on  a  totally  different  basis. 
When  he  commenced  his  studies  the  coccidology  of  ^North  America  was 
in  about  as  chaotic  a  condition  as  could  be  imagined;  when  he  left  off  in 
1883  our  knowledge,  at  least  of  the  Diaspinae,  had  increased  enormously. 
No  less  than  29  valid  species  are  now  credited  to  Comstock. 

One  might  have  supposed  that  after  this  revival  many  new  students 
would  have  come  forward ;  but  from  1883  to  1893  was  again  a  period  of 
comparative  stagnation,  although  we  have  isolated  descriptions  at  the 
hands  of  Coquillett,  Douglas,  Riley  and  Howard,  and  Crawford.  Never- 
theless, during  this  period,  the  life  histories  and  parasites  of  several 
species  were  elucidated,  and  almost  every  number  of  Insect  life  has 
contained  some  new  information. 

At  length  in  the  present  year,  1894,  more  is  being  done,  and  in  many 
places  work  is  going  on,  which  should,  soon  lead  to  valuable  results. 
Students  have  arisen  in  California,  Illinois,  Michigan,  Massachusetts, 
and  New  York,  while  others  in  Colorado,  Arizona,  Nebraska,  etc.,  have 
been  on  the  lookout  for  material,  though  their  studies  did  not  include 
the  Coccida;. 

New  Mexico  Agricultural  Experiment  Station, 

Las  CruceSy  New  Mexico^  Oct.  27 ^  1894, 

"  Insect  Life,  vi,  p.  290. 
Proc.  N.  M.  94 40 
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DESCEIPTIOI^  OP  A  JTBW  SPECIES  OP  EOCKPISH, 
SBBA8TI0HTHY8  BREVISPIlflS,  PEOM  ALASKA. 


By  Tableton  H.  Bean,  M.  I>^ 

Curator  of  the  Department  of  lUhei. 


In  1882  Capt.  Henry  B.  Nichols,  of  the  XJ.  S.  Navy,  made  a  collec- 
tion of  fishes  in  Alaska  and  British  Columbia  for  the  U.  S.  National 
Museum.  A  catalogue  of  the  species  obtained  by  him' Vas  published 
in  these  Proceedings,*  and  among  the  number  is  a  rockfish  (No. 32004, 
U.S.N.M.)  from  Hassler  Harbor.  In  the  catalogue  referred  to  the 
species  was  named  "  Sebastichthys  proriger^  Jordan  and  Gilbert,  subspe- 
cies brevispiniSj  nov."  After  comparison  with  8.  proriger  it  was  found 
to  differ  from  that  form  in  having  the  peritoneum  white  and  the  second 
anal  spine  shorter  than  the  third. 

The  next  notice  of  the  fish  was  published  by  Dr.  D.  S.  Jordan  in 
1884.t  In  that  notice  it  was  mentioned  as  a  distinct  species,  with 
reference  to  the  differential  characters  first  brought  to  notice  by  the 
present  writer. 

This  species  is  fully  distinguished  from  8.  proriger  and  other  known 
forms  of  the  genus,  and  may  be  characterized  as  follows: 

SEBASTICHTHYS  BRE VI8PINI8,  B  e  a  n . 

Sehastichthya  proriger  subspecies  hrevispinU,  Bean,  Proo.  U.  S.  Nat.  Mas.,  vi, 
p.  359,  1883. 

The  type  of  the  species  is  No.  32004,  U.S.N.M.,  the  specimen  being 
370  millimeters  (l^  inches)  in  length,  including  the  caudal  fin. 

In  spirits  the  back  is  pale  rusty  brown;  the  sides  below  the  lateral 
line  are  paler  j  the  belly  is  whitish.  Traces  of  dark  color  on  the  mem- 
brane of  the  spinous  dorsal;  the  soft  doraal,  pectorals,  ventrals,  and 
anal  pale.    Some  traces  of  brownish  on  the  caudal  membranes. 

Body  elongate,  compressed,  its  greatest  height  two-sevenths  of  the 
length  without  caudal;  its  greatest  width  one- third  length  of  hea4. 
The  caudal  peduncle  is  short,  its  least  depth  five-sixths  of  its  length 
from  end  of  sofb  dorsal  to  base  of  middle  caudal  rays.  The  head  is 
similar  to  that  of  8.  proriger  in  shape,  its  length  being  contained  two 
and  two-thirds  times  in  total  without  caudal. 

•  Proo.  U.  8.  Nat.  Mas.,  vi,  1883,  pp.  353-361. 

tRept.  U.  S.  Commr.  of  Fish  and  Fisheries,  1B84,  p.  107* 

ProceediDKS  of  the  U.  3.  National  Mmaeum,  Vol.  XVII— No.  10S7. 
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Cranial  ridges  almost  obsolete,  except  on  the  occiput,  where  the 
spines  are  long  and  depressed,  nearly  as  long  as  the  eye.  Preocular 
and  supraocular  spines  present;  no  tympanic  spines. 

Mouth  large,  the  broadly  expanded  maxillary  reaching  beyond  the 
middle  of  the  eye.  The  length  of  the  upper  jaw  (intermaxilla  and 
maxilla)  almost  one  half  length  of  head.  The  lower  jaw  much  project- 
ing, its  length  equaling  that  of  eye  and  postorbital  part  of  head.  The 
upper  half  of  the  maxilla  is  covered  with  very  fine  scales;  the  mandi- 
ble also  has  fine  scales  along  its  middle  and  posterior  portions.  The 
mandible  has  a  well-developed  knob  at  the  symphysis.  The  eye  is 
three-fourths  as  long  as  the  snout,  rather  more  than  one-fifth  the  length 
of  the  head,  and  about  equal  to  the  width  of  the  nearly  flat  interorbital 
space.  The  width  of  the  preorbital  is  less  than  one-half  the  length  of 
t'le  eye.  The  preopercular  spines  are  short  and  sharp;  the  second 
longest,  about  one-third  as  long  as  the  eye;  the  first,  fourth,  and  fifth  ' 
very  small;  the  points  of  the  fourth  and  fifth  are  directed  obliquely 
downward  and  backward.  The  gillrakers  are  moderately  long  and 
slender;  eleven  above  and  twenty-three  below  the  angle,  the  longest  at 
the  angle  one-half  as  long  as  the  snout  or  two-thirds  as  long  as  the 
eye.  The  scales  are  small — eighty-six  or  eighty-seven  rows  in  a  longi- 
tudinal series,  only  fifty-one  of  which  are  pierced  by  tubes. 

The  spinous  dorsal  is  low,  the  first  spine  two  thirds  as  long  as  the 
second  and  rather  more  than  two-thirds  as  long  as  the  eye;  the  fourth 
to  the  sixth  spines  longest,  rather  more  than  one- third  length  of 
head.  The  membrane  of  the  soft  dorsal  and  to  some  extent  that 
of  the  spinous  dorsal  scaly.  The  longest  soft  ray  of  the  dorsal  is  rather 
shorter  than  the  longest  spine;  the  last  soft  ray  is  as  long  as  the  first 
spine.  The  first  anal  spine  is  very  short,  two-fifths  as  long  as  the 
second,  or  one  half  as  long  as  the  eye;  the  second  spine  is  shorter  and 
stouter  than  the  third,  equal  to  the  snout  in  length;  the  third  spine  is 
nearly  one  and  one-half  times  as  long  as  the  eye.  The  longest  soft  ray 
exceeds  the  length  of  the  longest -dorsal  spine  and  is  nearly  equal  to 
the  postorbital  part  of  the  head.  The  pectorals  are  shaped  very  much 
as  in  8,  proriger;  the  lower  four  or  L  ve  rays  are  slightly  cxsertcd  at 
the  ends;  the  middle  rays  longest,  slightly  longer  than  the  head  with- 
out the  postorbital  part.  The  vontrals  do  not  extend  as  far  back  as  the 
pectorals;  their  distance  from  the  vent  equal  to  half  their  own  length, 
which  is  two-fifths  the  length  of  head.    Peritoneum  silvery  white. 

I).  XIII,  14;  A.  Ill,  7. 

In  8.  proriger  the  second  anal  spine  is  distinctly  longer  than  the 
third;  the  peritoneum  is  black;  a  tympanic  spine  is  present;  the  gill- 
rakers 40  in  number  and  many  of  them  club  shaped  at  the  end,  the 
longest  rather  more  than  one-half  the  length  of  the  eye;  the  fourth  and 
fifth  preopercular  s^)ines  are  directed  horizontally  backward,  and  the 
scales  are  in  seventy-five  rows.  These  comparisons  are  drawn  from  the 
type  of  8.  proriger  J  No.  20980,  XJ.S.N.M. 
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DESOEIPTION  OF  A  KEW  SPECtES  Ol?  S'ISH,  BLDEKEEIA 

GILLI. 


By  Tableton  H.  Bean,  M.  D., 

Curator  of  the  Department  of  Fiehee, 


This  species  of  sand-lance  is  described  from  eleven  examples  belong- 
ing to  the  U.  S.  National  Museum.  The  locality  is  doubtful,  the  data 
being  lost,  but  it  is  probable  that  they  belong  to  Dr.  Stimpson's  collec- 
tions from  the  Pacific.  The  largest  example  is  five  inches  long,  the 
smallest  three  inches. 

BLEEKERIA  GILLI,  new  species. 

Diagnosis.— D.  47;  A.  22  to  24;  P.  15.  Scales  97,  of  which  90  are  in 
the  lateral  line;  transverse  rows  3  to  14.  The  scales  are  regularly 
imbricated  and  the  skin  is  entirely  without  longitudinal  folds.  The 
lateral  line  is  wanting  on  the  last  six  or  seven  scales;  it  ascends 
abruptly  over  the  pectoral  and  follows  not  far  from  the  dorsal  outline, 
terminating  between  the  end  of  the  dorsal  and  the  origin  of  the  caudal. 

Gill-rakers  numerous,  smooth  along  posterior  margin,  long  and  slen- 
der, the  longest  about  as  long  as  the  eye.  .  Branchiostegals  7.  Pseudo- 
branchiae  large,  about  20  laminsB.  The  pectoral  reaches  to  the  thirteenth 
row  of  scales,  its  length  equal  to  length  of  eye  and  snout  combined. 
The  maxilla  extends  to  below  the  front  of  the  eye;  intermaxilla  very 
protractile,  forming  about  two-thirds  of  the  length  of  upper  jaw. 
Labial  fold  of  mandible  well  developed.  Head  naked.  Dorsal  and 
anal  received  in  a  deep  sheath.  A  small,  thin,  ovate  flap  between  the 
anal  and  the  genital  opening,  this  flap  covering  the  latter  opening. 

Eye  large,  one-fifth  of  head,  greater  than  interorbital  space.  Tip  of 
preoperculum  produced  into  a  short,  triangular  flap.  Suboperculum 
with  three  well-defined  radiating  strise.  Angle  of  preoperculum  with 
several  raised  tubular  ridges.  Many  of  the  scales,  especially  posteri- 
orly, with  coarse  denticulations  around  the  exposed  margin.  Head 
one-fourth  of  total  length  without  caudal;  greatest  depth  one-half 
head,  nearly  one-eighth  of  the  standard  body  length.  The  distance  of 
the  dorsal  origin  from  the  tip  of  snout  nearly  equals  the  length  of  the 
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head.  Vent  a  little  nearer  root  of  caudal  than  to  origin  of  pectoral. 
Caudal  forked;  the  middle  rays  nearly  two-thirds  as  long  as  the  outer. 

Back  grayish  brown;  sides  and  lower  parts  silvery.  General  appear- 
ance of  Ammodytes. 

Type.— No.  45384,  U.S.N.M. 

The  species  is  d^icated  to  Dr.  Theodore  Gill,  thereby  associating 
the  names  of  two  eminent  ichthyologists,  whose  contributions  to  this 
branch  of  zoology  have  in  many  respects  followed  along  similar  lines. 
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DESCRIPTION  OF  GOBIOIDES  BROUSSONETI,  A  FISH  NEW 
TO  NORTH  AMERICA,  FROM  THE  GULF  OF  MEXICO. 


By  Tarleton  H.  Bean  and  Barton  A.  Bean. 


This  species,  originally  described  by  La<5^p^de  from  Peru,  and 
afterwards  obtained  by  Brevoort  from  Para,  South  America,  is  now  for 
the  first  time  recorded  from  North  America.  The  species  can  not  be 
referred  to  the  genus  Amblyopusj  which  has  for  its  type  the  A.  her- 
mannianus  of  Lac^p^de.  The  latter  has  rudimentary  eyes,  a  short  body, 
and  the  dorsal  and  anal  many  rayed. 

Diagnosis. — D.  vi,  17  5  A.  i,  16. — The  total  length  of  the  specimen 
is  14J  inches,  the  caudal  fin  being  2|  inches  long. 

The  greatest  depth  of  the  body  (see  fig.  1)  equals  one-half  the  length 
of  the  head,  and  is  contained  fourteen  times  in  the  total  length  without 
caudal.  The  greatest  depth  of  the  head  equals  the  leugth  of  the  upper 
jaw,  or  about  one-half  the  length  of  head  without  snout.  The  body  is 
compressed.  Its  greatest  thickness  is  contained  one  and  two-thirds 
times  in  its  greatest  depth.    The  teeth  are  in  narrow  bands  in  each  jaw, 


Fig.l. 

OOBIOroSB  BROUSSONETI. 

About  two-B^Tentbfl  natural  hixk. 

some  of  those  in  the  outer  row  enlarged,  canine  like,  and  curved  inward. 
All  of  the  teeth  are  more  or  less  curved  inward  and  depressible.  The 
vomer  and  palate  are  toothless.  The  mouth  is  oblique,  the  lower  jaw  pro- 
jecting slightly  beyond  the  upper.  The  maxilla  extends  well  behind  the 
eye;  its  length  is  slightly  more  than  half  that  of  head  without  the  snout. 
It  is  not  much  expanded  posteriorly.  Eyes  very  small,  their  diameter 
equaling  half  length  of  snout,  about  equal  to  width  of  interorbital 
space.  The  snout  scarcely  equals  more  than  a  fifth  of  the  head's  length. 
Gill  openings  wide,  the  membranes  wholly  joined  to  the  isthmus. 
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Branchiostegals  much  curved,  four  in  number.  The  dorsal  begins  at  a 
distance  from  the  nape  equal  to  the  postorbital  part  of  the  head,  the 
origin  being  about  over  the  end  of  the  extended  pectoral.  The  ventral 
reaches  farther  back  than  the  pectoral,  and  is  longer  than  that  fin,  its 
length  equaling  postorbital  part  of  head.  The  distance  of  the  vent 
from  the  tip  of  the  snout  equals  somewhat  more  than  three  times  the 
length  of  the  head;  it  is  under  the  interspace  between  the  last  spine 
and  first  ray  of  the  dorsal,  with  a  small  genital  papilla  behind  it.  The 
caudal  is  very  long  and  tapering,  one  and  two-thirds  times  as  long  as 
the  head.  The  dorsal  spines  are  long  and  slender,  the  fifth  nearly  as 
long  as  the  postorbital  part  of  the  head.  The  second  dorsal  ray  is 
slightly  longer.  The  anal  rays  are  about  as  long  as  those  of  the  dor- 
sal. The  scales  are  thin,  not  imbricated,  except  on  the  posterior  part 
of  the  head,  where  they  are  long  and  elliptical  in  shape.  The  head 
and  breast  are  naked. 

Color. — The  colors  have  faded  out  in  alcohol;  the  ground  color 
appears  to  have  been  light  brown,  with  darker  blotches  on  the  median 
line  of  the  body  under  the  *  spinous  portion  of  the  dorsal  and  the 
anterior  part  of  the  soft  dorsal. 

The  specimen  here  described  was  obtained  in  the  Gulf  of  Mexico 
and  presented  to  the  Museum  by  Mr.  Robert  8.  Day,  of  New  Orleans, 
La.  It  was  received  June  30, 1885,  and  is  No.  38220,  U.  S.  National 
Museum. 


Digitized  by 


Google 


SCIENTIFIC  EBSULTS  OF  EXPLORATIONS  BY   THE   U.  S. 
FISH  COMMISSION  STEAMER  ALBATROSS. 

[Pablished  by  permiMion  of  Hon.  Marsbflll  McDonald,  Commisstoner  of  Fisheries.] 

No.  XXXIII.— DESCRIPTIONS  OF  TWO  NEW  FLOUNDERS,  GASTROPSETTA. 
FRONTALIS  AND  CYCLOPSETTA  CHITTENDENL 


By  Barton  A.  Bean, 

AeBistant  Curator  of  the  Department  of  Fiehes. 


The  U.  S.  Fish  Commission  steamer  Albatross  obtained  on  Januarys 
15,  1885,  at  station  2317,  lat.  24o  25'  45"  N.,  long.  81o  40'  45"  W.,  beings 
near  Key  West,  Fla.,  in  45  fathoms  of  water,  two  specimens  of  a 
handsome  flounder,  which  appears  to  be  new.  The  larger  example,  the 
subject  of  the  illustration  (fig.  1),  is  eight  inches  long,  while  the  smaller 
one  slightly  exceeds  six  inches.  A  still  larger  specimen  was  obtained 
near  Apalachicola,  at  station  2373. 

GASTROPSETTA,  iiewgenug. 

This  genus  is  closely  allied  to  Ancylopsetta,  from  which  it  differs  in 
form  of  body,  and  also  in  having  entirely  smooth  scales,  singularly 
branched  and  produced  anterior  dorsal  rays,  and  very  short  and  broad 
gill-rakers. 

Diagnosis. — Body  oblong-ovate,  highly  arched  in  front,  covered  with- 
small,  cycloid,  imbedded  scales;  lateral  line  arched  in  front,  deflected 
downward  on  caudal  peduncle.  Teeth  small,  in  a  single  series  in  each 
jaw.  Dorsal  fin  beginning  in  advance  of  eye,  its  anterior  rays  pro- 
duced, not  connected  by  the  irregular  and  broadly  fringed  membrane- 
Gill  rakers  very  short,  almost  as  broad  as  long,  few  in  number.  Ven- 
tral of  eyed  side  produced,  ending  in  a  long  filamentous  ray  in  the 
young. 

GASTROPSETTA  FRONTALIS,  new  species. 

Diagnosis. — Length  of  specimen,  209  mm.;  depth,80mm.;  head,  44mm.; 
middle  caudal  rays,  38  mm.;  D.  GO;  A.  48;  V.  6;  P.  i,  10.  Byes  large, 
3f  in  head ;  mouth  of  moderate  size,  maxilla  2^  in  head,  the  jaws  curved ; 
interorbital  ridge  prominent,  very  narrow.  The  dorsal  begins  in  front 
of  eye  on  snout,  its  anterior  rays  singularly  branched,  the  third  and 
fourth  longest,  almost  equaling  length  of  head.    Anal  fin  beginning  at 
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vent,  wliicli'is  situated  on  blind  side,  its  anterior  rays  scarcely  produced. 
Ventral  of  colored  side  much  produced.    Middle  caudal  rays  long. 

Color  in  spirits  light  brown ;  three  black  spots  on  body,  two  along 
back,  and  one  near  anal  base;  fins  with  dusky  blotches;  several  verti- 
cal stripes  across  eyes. 


Fig.  1. 


QA8TROP8ETTA  FRONTALIS. 
About  one-ha!(  niiturni  aice. 


The  smaller  specimen  from  station  2317  has  D.  62;  A.  52;  Y.  6;  P.  I, 
11.  The  gill-rakers  short,  broad  lamina?,  2+7.  Teeth  weak,  uniseriaL 
Anterior  rays  of  dorsal  greatly  produced,  the  third  being  one  and  one- 
half  times  as  long  as  the  head.  Ventral  of  eyed  side  very  long,  ending 
in  a  tliread-like  filament.     Color  as  in  the  preceding. 

The  example  from  station  2373  is  224  mm.  long;  its  depth,  90  mm. 
The  ray  formula  is  as  follows:  D.  60;  A.  49;  P.  i,  10;  V.  6;  C.  15.  The 
vent  is  situated  in  a  deep  notch,  which  forms  the  front  margin  of  the 
abdomen,  and  not  on  the  side,  as  in  the  other  specimens.  The  color  is 
darker  than  that  of  the  Key  West  examples,  being  dark  reddish-brown. 
I^ody  spotted  and  fins  blotched  as  in  the  preceding. 

Tijpe.—li^o.  37668,  U.S.N.M. 

Genus  CYCLOPSETTA,  Gill. 

In  the  eleventh  volume  of  these  Proceedings*  Dr.  Gill  gives  the  fol- 
lowing diagnosis  of  a  new  genus  of  flounders,  which  he  names  Cyclop- 
sett  a  : 

Psettiiios  with  the  body  oblong  rhombo-ovate,  covered  with  regularly  imbricated 
moderate  cycloid  scales;  lateral  line  nearly  rectilinear  on  both  sides;  snout  convex; 


*  Proc.  r.  S.  Nat.  Mus.,  xi,  1889,  p.  601. 
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moutli  very  large;  jaws  squarely  truncated  behind;  toetli  uniserial^  those  of  the 
upper  jaws  moderate,  .pf  lower  jaws  enlarged  and  largest  at  sides;  dorsal  and  anal 
almost  symmetrical^  dorsal  commences  in  front  of  eye  on  snout,  scarcely  deflected  on 
blind  side;  caudal  slightly  pedunculate  and  convex;  pectorals  subequal  and  with  a 
subtrnncate  free  margin ;  ventral  nearly  equal,  the  left  on  the  preanal  ridge,  the 
right  lateral,  both  with  the  inner  rays  connected  by  membrane  to  the  body;  inter- 
branchial  membrane  imperforate ;  gill-rakers  tubercular  and  surmounted  by  blunt 
denticles. 

Type  C.  fimhriata  The  scales  on  the  eyed  side  are  regularly  cycloid  with  the 
nucleus  some  distance  from  the  posterior  margin  and  with  numerous  radiating 
strite.     The  gill  rakers  are  quite  characteristic. 

The  species  about  to  be  described  is  distinguished  from  tbe  type  of 
the  genus  by  its  shorter  head,  smaller  and  closely  adhering  scales, 
larger  teeth,  the  little-produced  anterior  dorsal  rays,  and  by  the  oblique 
posterior  margin  of  the  x>ectorals. 


Fig.  2. 

CTCLOPSBTTA  FIMBRIATA. 
About  t»o-flftha  natural  sise. 

In  0.  fimhriata  the  scales  are  rather  large  and  deciduous,  the  teeth 
small,  the  anterior  rays  of  the  dorsal  considerably  produced,  and  the 
posterior  margin  of  the  pectoral  is  subtrnncate.  It  has  been  thought 
well  to  publish  a  drawing  of  the  type  of  the  genus  (see  fig.  2)  in  this 
paper. 

CYCLOPSETTA  CHITTENDENI,  new  species. 

On  April  4, 1892,  the  Museum  received  from  Dr.  John  F.  Chittenden, 
of  the  Victoria  Institute,  Port  of  Spain,  Trinidad  Island,  a  single 
specimen  of  the  species  here  described  as  new  and  named  in  his  honor. 

Diagnosis. — A  single  specimen.  Extreme  length,  107  mm.  (TJjnches.) 
Greatest  depth  of  body,  not  including  vertical  fins,  76  mm.  (3  inches.) 
D.  82;  A.  (>2.  Scales  ca.,  90.  Gill-rakers  8+3  to  4,  very  short,  tuber- 
cular, almost  as  broad  as  long. 
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The  length  of  the  head  is  contained  three  and  one-half  times  in  that 
of  the  body,  and  the  depth  of  the  body  two  and  one-flfth  times  in  its 
length,  without  caudal.  The  diameter  of  the  eye  is  contained  five 
times  in  the  head's  length.  The  mouth  is  widely  cleft,  oblique,  the 
jaws  curved.  The  cleft  of  the  mouth  is  contained  less  than  twice  in 
the  length  of  head.  The  teeth  of  both  jaws  in  a  single  series,  those  of 
the  lower  jaw  are  strong  and  sharp,  curved  inward  and  backward; 
those  of  the  upper  jaw  are  not  so  large,  and  are  very  irregular  in  size. 

The  ventral  fins  are  well  developed,  that  of  the  eyed  side  being  on 
the  abdominal  ridge,  and  about  three-fourths  as  long  as  the  pectoral. 
The  pectorals  are  half  as  long  as  the  head,  their  length  equalling  a 
little  more  than  one-third  of  the  body  depth  3  posterior  margin  oblique. 


Fig.  3. 

CTCLOP8BTTA  CHITTBNDKMI. 

Altout  one-hnirnaturnl  kite. 

Color  brown;  fins  lighter,  marked  with  blackish.  Three  small  faint 
blotches  of  black  on  the  first  half  of  the  dorsal  fin,  and  three  rather 
distinct  blotches  on  the  second  half,  the  last  blotch  extending  to  the 
caudal  peduncle.  Anal  fin  with  three  black  blotches  situated  as  and 
similar  to  those  of  the  dorsal  fin.  The  ventral  of  the  eyed  side  is 
blackish,  that  of  the  blind  side  pale.  Caudal  fin  with  three  black 
spots  at  its  extremity.  Pectoral  fin  of  (»olored  side  blai^kish ;  quite  a 
large  blotch  of  black  on  body  under  this  fin. 

Type.— No.  44100,  U.S.N.M. 
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NOTES    ON    SOME    BEUPTIVE    ROCKS    FROM    GALLATIN, 
JEFFERSON,  AND  MADISON  COUNTIES,  MONTANA. 


By  GEORaE  P.  Merrill, 

Curator  of  the  Department  of  Geology. 


The  bocks  described  below  were  collected  by  Dr.  A.  C.  Peale  and 
the  writer,  mainly  during  the  seasons  of  1887,  1888,  and  1889.  The 
writer's  own  observations  were  limited  to  two  brief  seasons  in  1887  and 
1889.  The  region  covered  is  quite  extensive,  comprising  upward  of 
200  square  miles  as  shown  on  the  Three  Forks  sheet  of  the  U.  S.  Geo- 
logical Survey,  and  much  of  it  difficult  of  access.  In  many  instances 
doubtful  points  regarding  the  occurrence  and  association  of  certain 
masses  could  have  been  decided  only  by  a  second  visit  to  the  locality, 
after  the  first  series  of  specimens  collected  had  been  submitted  to  study 
in  the  laboratory  and  we  were  in  a  condition  to  avail  ourselves  of  the 
knowledge  thus  gained.  Unfortunately,  this  we  have  been  unable  to  do, 
and  while  in  many  instances  we  are  led  to  infer  that  somewhat  variable 
rock  types  are  but  widely  separated  facies  of  the  same  magma,  we 
have  no  absolute  proof  of  the  same.  Eruptive  rocks  of  a  wide  geolog- 
ical range  and  of  widely  varying  character  are  abundant  throughout 
the  region.  Here  I  shall  attempt  to  describe  only  those  of  greatest 
pntrological  interest.  A  few  of  them  have  been  noted  in  a  preliminary 
way  in  Bulletin  No.  110,  U.  S.  Geological  Survey,  1894. 

In  describing  the  rocks  they  will'  be  taken  up  as  found  along  the 
main  routes  traveled,  in  the  following  order:  (1)  From  the  foothills 
north  of  Gallatin  Peak,  along  the  valley  of  the  Gallatin  and  East 
(iallatin  to  the  Horse  Shoe  Bend  of  the  Missouri  River;  (2)  from 
Three  Forks  southward,  up  the  Madison  Valley  and  into  the  foothills 
on  either  side  as  far  as  the  Wedge  and  westward  to  Virginia  City; 
(3)  from  the  same  point,  southwestward,  up  the  Jefferson  River  as  far 
as  South  Boulder  Creek.  The  numbers  referring  to  8i)ecimen8  are  those 
given  in  the  catalogues  of  the  U.  S.  National  Museum. 
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Unstatite  andesite. — Head  of  small  creek  west  of  Salesville,  west 
Bide  of  Gallatin  Eiver.  A  dense,  dark-brownish,  nearly  black  rock, 
without  macroscopic  constituents  of  such  dimensions  as  to  be  evident 
to  the  unaided  eye.  In  thin  sections,  a  dense,  partially  devitrified  base 
filled  with  opaque  granules  of  iron  ore,  pyroxene,  and  feldspar  micro- 
lites,  and  carrying  abundant  small  elongated  phenocrysts  of  nearly 
colorless  pyroxenes.  These  without  evident  pleochroism,  and  ortho- 
rhombic  in  crystallization.  Henco,  doubtless,  enstatite.  Rarely  small 
augites  occur.  In  a  few  instances  the  latter  mineral  occurs  in  the  form 
of  a  narrow  zone  about  the  enstatites,  as  described  by  Iddings.*  The 
feldspathic  constituents  are  confined  wholly  to  microscopic  forms  in 
the  ground  mass. 

Basalt  (t). — Small  outcrop  in  Cretaceous,  some  2 J  miles  southeast  from 
Bozeman,  east  side  of  Bozeman  Creek. 

Macroscopically  the  rock  (No.  38598,  U.9.N.M.)  is  compact,  dull,  dark- 
green,  almost  black,  thickly  studded  with  rounded  olivine  in  sizes  up  to 
5mm.  in  greatest  diameter,  and  numerous  smaller  green  augites;  none  of 
these  porphyritic  constituents  are  prominently  noticeable,  owing  to  the 
similarity  of  their  colors  to  that  of  the  rock  containing  them.  A  chlo- 
ritic  alteration  has  set  in,  attacking  both  the  minerals  mentioned  as  well 
as  the  grouudmass,  and  this,  together  with  the  other  features  men- 
tioned, imparts  to  the  stone  the  appearance  of  an  olivine  rich  perido- 
tite  in  which  the  process  of  serpen tinization  has  far  advanced.  The 
olivines  in  alteration  have  sometimes  given  rise  to  deep  red  ferruginous 
products  which  are  visible  to  the  unaided  eye. 

As  viewed  in  the  thin  section  and  by  ordinary  light  the  rock  consists 
of  a  clear,  colorless,  grouudmass  with  an  illy  defined  radiate  structure, 
often  pierced  in  every  direction  by  innumerable  minute  needle  like  col- 
orless forms,  and  bearing  abundant  black  granules  of  iron  oxides, 
through  which  are  interspersed  countless  small,  idiomorphic,  very  light- 
greenish  pyroxenes.  Abundantly  distributed  throughout  this  ground- 
mass  are  the  larger  olivines  and  less  abundant  augites  already  noted. 
A  chloritic  alteration  has  set  in,  attacking  the  augites,  olivines,  and 
colorless  grouudmass  alike,  though  the  augites  are  the  least  attacked. 
The  most  striking  feature  of  the  rock  is  this  colorless  grouudmass, 
which  appears  under  a  low  power  (80  diameters)  and  between  crossed 
nicols,  as  illy  defined  fan-shaped  aggregates  of  elongated  crystals,  over 
which  the  dark  wave  sweeps  gradually  as  the  stage  is  revolved.  There 
is  apparently  little,  if  any,  true  amorphous,  glassy,  or  felsitic  base,  or 
microlitic  matter.  The  field,  on  the  contrary,  between  crossed  nicols, 
breaks  up  into  somewhat  illy  defined  polygonal  areas,  which  become 
light  and  dark  as  the  stage  is  revolved,  but  in  no  case  give  satisfactory 
extinction  angles  or  interference  figures.  The  structure,  in  short,  is 
that  of  an  imperfect  radial  spherulitic  aggregate,  such  as  is  common 

*  Eruptive  Rocks  of  Electric  Peak  and  Sepulchre  Hoautain.  Ann.  Rep.  U.  B. 
Geol.  Survey,  1890-'91. 


Digitized  by 


Google 


1894. 


PBOCEEDINOS  OF  THE  NATIONAL  MUSEUM. 


639 


in  the  quartz  porphyries  and  liparites,  but  such  as  I  have  never  seen 
in  rocks  so  basic  in  composition  as  is  this. 

Under  a  power  of  390  diameters  the  individual  columns  of  the  aggre- 
gate were  found  in  some  instances  to  be  almost  wholly  without  action 
or  polarized  light,  or  again  polarized  in  light  and  dark  colors,  some  of 
the  better  defined  giving  extinctions  parallel  with  or  ranging  but  a  few 
degrees  from  the  axis  of  greatest  elongation,  and  eminently  suggestive 
of  feldspars;  in  a  few  instances  indefinite  interference  figures  were 
obtained,  but  only  such  as  might  be  due  to  tensile  strain  on  isometric 
or  amorphous  bodies. 

The  results  of  purely  optical  investigation  proving  thus  unsatisfac- 
tory, an  attempt  was  made  at  a  separation  of  the  mineral  by  pulveriza- 
tion and  precipitation  in  the  iodide  of  mercury  and  potash  solution. 

This  proved  a  work  of  great  difficulty,  owing  to  inclusions  of  iron 
ore  and  the  chloritic  alteration  which  had  set  in.  After  repeated 
attempts  a  powder  coming  down  at  a  density  of  2.56  w^as  obtained  in 
sufficient  quantity  for  analysis.  This  yielded  Mr.  Eakins,  of  the  U.  S. 
Geological  Survey,  results  as  follows: 


Per  cent. 


SiOj. 

Fe^O, 
CaO  . 
MgO. 
K,0.. 
Ka,0. 
H,0.. 


65.23 
17.48 
.88 
3.08 
2.02 
4.63 
3.79 
1.90 


Ratio. 


1.02 
.17 


.05 
.05 
.05 
.06 
.11 


Such  a  composition  is  evidently  that  of  a  mixture,  and  may  perhaps 
be  explained  on  the  assumption  that  it  consists  of  two  feldspars  (sani- 
din  and  a  soda-lime  variety)  and  an  aluminous  pyroxene. 

The  pyroxenic  constituent,  as  above  noted,  occurs  both  in  porphyritic 
forms  and  as  a  constituent  of  the  gioundmass,  sometimes  in  good  idio- 
morphic  forms  and  again  as  rounded  and  Irregular  granules  scattered 
singly  and  in  clustered  aggregates.  Except  in  the  matter  of  size  the 
individuals  of  the  two  generations  are  indistinguishable  from  one 
another,  are  of  a  light  greenish  color,  not  noticeably  pleochroic,  and 
give  extinction  angles  on  clinopinacoidal  sections  as  high  as  41^.  The 
larger  porphyritic  forms  are  sometimes  3  or  4  mm.  in  diameter,  while 
those  of  the  groundmass  are,  as  a  rule,  not  over  0.05  mm.,  and  at  times 
sink  to  0.02  mm. 

By  pulverization  and  separation  by  the  iodide  of  mercury  and  potash 
solution,  and  subsequent  digestion  in  hydrochloric  acid  and  potassic 
carbonate,  a  sufficient  supply  of  the  pryoxenic  constituent  was  obtained 
for  a  complete  analysis.  This,  submitted  to  Mr.  Eakins, yielded  results 
as  given  in  column  i^  below.    In  columns  ii,  iii,  and  iv  are  given  for 


Digitized  by 


Google 


€40 


ERUPTIVE  BOCKS  FROM  MOKTAKA—MEBBIIL. 


.1 


<5ompari8on,  chrome  diopsides  out  of  the  peridotites  of  (ii)  Lake  of, 
Lherz,  (in)  Dillgegeud,  and  (iv)  Piedmont,  as  given  by  TealL* 


I. 

II. 

III. 

IV. 

SiO, 

52.50 

2.26 

1.07 

2.05 

2.47 

Trace. 

21.70 

17.11 

.07 

.35 

.64 

53.63 
4.07 
1.30 

J       8.50 

50. 443 
5.1U5 
1.403 

9.696 

54.25 
6.07 
1.48 

7.49 

ALOa 

Cr-O. 

fi^.;;:::::::::;: 

MiiO 

C'aO 

20.37 
12.48 

14.629 
17. 418 

17.75 
13.63 

MffO 

k5):;::;::::::::: 

Na,0 

HfO  ...., 

:::::::;::  ::::::::::i 

1 

100. 22  j      100. 35  1      98. 694         100. 67 

A  bulk  analysis  of  the  rock  yitjlded  Dr.  Chatard  as  follows: 


sio, . 

TiOa- 

FeO. . 
MnO. 
CaO  . 


Percent.' 

I 

I 
46.90  i 
0.41  I 
0.44  I 
10. 17  I 
0.33  I 
1.22  ! 
5.17  I 
0.10  I 
6.20  I 


MffO 

kS) 

Na»0 

11,0  at  120°  C... 
H^  at  red  beat. 

Specific  pravity 


Percent. 


20.98 
2.04 
1.16 
1.04 
4.38 


100.54 
2.86 


The  comimsitiou,  as  above  indicated,  is  quite  unlike  that  of  any  rock 
I  have  yet  seen  described.  So  far  as  indicated  by  the  silica  percentage, 
the  rock  might  belong  to  the  diabase  or  basalt  group,  but  the  magnesia 
percentage  is  far  higher  than  I  have  ever  seen  reported  in  rocks  of 
this  class,  and  from  either  of  which  it  differs  structnrally.  It  is  equally 
dillicult  to  consider  the  rock  a  peridotite,  since  not  only  is  the  silica 
l)ercentage  above  that  of  a  normal  peridotite,  but  the  high  percentage 
of  potash  and  soda  (confined  wholly  to  the  minerals  of  the  groundmass) 
indicate  a  very  considerable  quantity  of  sanidiu  and  soda-lime  feldspar. 

To  gain  a  further  insight  into  the  composition  of  the  rock,  fragments 
from  the  same  mass  as  that  tised  in  the  above  bulk  analysis  were  subse- 
quently sent  to  the  laboratory  with  the  request  that  an  analysis  be 
made  of  that  portion  soluble  in  hydrochloric  acid.  The  results  are  given 
below. 

Amount  of  rock  soluble  in  ELCL  48.7191  per  cent.    This  yielded: 


1  Per  tent. 

Ratio. 

SiOi '        42.87 

714 

.122^ 
.842  J 

AlA '          7  98 

F&,(). 1         4  53 

FeO 8.78 

MnO Trace. 

CaO 2.07 

MffO 33,69 

AJkaliee...  • Tra-e. 

1        99. 92 

•British  Petrography,  p.  89. 
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It  is  evident  that  this  is  essentially  olivine  with  a  mixture  of  iron 
oxides  and  decomposition  products. 

In  the  summer  of  1889,  while  working  on  Bear  Creek,  in  the  foothills 
just  east  of  and  overlooking  the  Madison  Valley,  some  45  miles  in  a 
direct  line  to  the  southwest,  inconspicuous  outcrops  of  an  intrusive  were 
discovered,  which  were  at  once  seen  to  be  nearly  identical.  On  return- 
ing to  Washington  thin  sections  were  prepared,  from  an  examination 
of  which  the  first  impressions  were  abundantly  confirmed.  Certain  of 
the  slides  were  indistinguishable  from  those  of  the  Fort  Ellis  rock; 
others  differ  in  showing  a  groundmass  more  crystalline  and  a  some- 
what smaller  proportion  of  the  porphyritic  olivines.  The  base  proper 
is  here  a  nearly  colorless  glass  occurring  only  in  the  interstices  of  a 
crowd  of  small,  lath-shaped  feldspars,  mainly  a  plagioclase  variety, 
though  certain  nonstriated  forms  may  be  sanidin. 

Throughout  this  groundmass  are  scattered  innumerable  black  gran- 
ules of  iron  ore  and  the  olivines  and  augites  as  already  described.  The 
rock  has  an  aspect  more  nearly  like  that  of  normal  basalt,  but  differs 
in  the  character  of  its  pyroxenic  constituent  and  the  abundance  of  its 
olivines.  A  bulk  analysis  of  the  rock  by  Dr.  Chatard  yielded  results 
as  in  I  below,  n  is  the  Fort  Ellis  rock  reproduced  for  the  purposes  of 
comparison. 


sio, ., 

TiO,. 

la?*: 

MnO. 


II. 


retnt. 

P«r  cent. 

49.13 

46.90 

.42 

.41 

.88 

.44 

9.05 

10.17 

.39 

38 

8.67 

1.22 

6.05 

6.17 

.16 

.10 

CaO 

Mgp 

Na,0 

BaO 

HjOatllOoC 
Ignition 


Per  cent. 

6.68 

17.21 

2.24 

2.01 

.05 

.84 

8.60 


n. 


Per  cent. 

6.20 

20.98 

2.04 

1.16 


1.04 
4.88 


The  close  relationship  of  this  rock  to  the  dark  eruptive  between 
South  Boulder  and  Antelox>e  Greek  is  mentioned  on  page  673. 

Augite  andeaite. — Hills  east  of  Fort  Ellis.  As  here  displayed,  this  is 
a  coarse,  dark-gray  rock  (No.  38597,  TT.S.N.M.),  full  of  vesicles  and 
amygdules  of  all  sizes  up  to  an  inch  or  more  in  diameter.  Its  only 
macroscopic  constituent,  aside  from  the  secondary  minerals  comprising 
the  amygdules,  is  a  dark-greenish  augite  which  occurs  as  scattering 
crystals,  at  times  four  or  five  millimeters  in  diameter. 

Under  the  microscope  the  rock  presents  an  exceedingly  dense  micro- 
litic  groundmass  of  lath-shaped  plagioclases,  augites  and  iron  oxides 
in  which  are  embedded  widely-scattered  porphyritic  plagioclases, 
and  more  numerous  augites  with  an  occasional  dusky  apatite.  The 
augites,  although  comparatively  fresh  appearing,  are  rarely  in  well- 
developed  crystals,  but  occur  as  very  irregularly  corroded  and  rounded 
forms  frill  of  inclosures  of  the  base  and  of  magnetite  particles.  In  the 
Proc.  N.  M.  94 41 
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section  tliey  are  of  a  light-greenish  color.  The  porphyritic  plagioclases 
are  small  and  widely  scattered. 

As  already  noted,  the  rock  is  quite  vesicular,  the  vesicles  being  wholly 
or  in  part  filled  by  white,  dull  red,  and  greenish  zeolites.  There  is  also 
a  smoky-brown,  undetermined  mineral  which  occurs  only  as  a  narrow 
border  of  minute  radiating  libers  projecting  inward  from  the  cavity 
wall  and  visible  only  with  the  microscope.  The  white  mineral  is  by  far 
the  most  abundant  of  all  the  secondary  constituents.  When  viewed 
in  the  section  and  between  crossed  nicols  this  is  in  some  cases  quite 
isotropic,  and  in  others  polarizes  faintly  in  dull  colors,  the  field  being 
divided  into  polygonal  areas  over  which  the  shadows  play,  alternately 
as  the  stage  is  revolved.  The  appearance  is  such  as  to  suggest  at 
once  the  anomalous  analcite  described  by  Ben-Saude,*  although  in 
the  present  case  the  optical  peculiarities  are  less  pronounced.  An 
examination  of  the  hand  specimen  reveals  in  the  larger  cavities  many 
small,  nearly  colorless  trapezohedra  of  the  mineral  which  have  a  specific 
gravity  of  2.7,  as  determined  by  a  Westphal  balance,  and  which  fuse 
quietly  to  a  clear,  colorless  glass  at  2.5  of  Dana's  scale.  These  charac- 
teristics demonstrate  the  mineral  as  analcite  beyond  doubt.  The  dull- 
red  zeolite  is  quite  colorless  and  isotropic  in  thin  sections;  examined 
in  the  hand  specimen,  with  a  pocket  lens,  it  shows  a  rhombohedral 
cleavage,  and  the  small  splinters  obtainable  were  found  to  give  the 
blowpipe  reactions  of  chabazite.  Other  of  the  amygdules,  from  1  to 
3  mm.  in  diameters  are  filled  by  a  hard  and  very  brittle  dull,  dark-brown 
mineral  which  always  breaks  away  during  the  grinding  of  the  section, 
but  which  gives  blowpipe  reactions  for  hematite. 

Hornhlende  andesite. — From  small  outcrops  on  ridge  east  of  Fort 
Ellis.  This  is  a  compact,  light-gray  rock  (No.  62400,  U.S.N.M.)  with 
macroscopic  brown  hornblendes  and  whitish  feldspars.  Under  the 
microscope  it  shows  a  compact  groundmass  of  feldspar  microlites  and 
opacite  grains  carrying  abundant  porphyritic  hornblendes,  plagioclases, 
and  smaller  light-green  augites.  The  hornblende  is  by  far  the  most 
abundant  of  the  poi  phyritic  constituents,  and  is  readily  recognizable 
by  its  well-defined  crystallographic  outlines,  though  in  nearly  every 
case  its  substance  has  completely  changed  to  the  characteristic  opacite 
granules.  The  plagioclases  are  very  muddy  through  impurities  and 
decomposition.  The  most  interesting  feature  of  the  rock  is  the  abun- 
dant sprinkling  of  large  brick-red  pleochroic  apatites,  as  shown  in 
figs.  1-7.  These  occur  in  all  sizes  up  to  0.6  mm.  The  colors  vary  from 
colorless  through  yellow  to  brick-red,  the  deeper  color  being  due  to 
innumerable  inclosures,  which  are  represented  by  black  dots  in  the  fig- 
ures. The  distribution  of  the  color  is  not  uniform  through  the  whole 
mass  of  the  crystal,  but,  as  in  figure  2,  a  crystal  may  be  bright  yellow  at 
one  end  and  red  at  the  other,  or,  as  in  figure  6,  red  in  the  center  and 
fading  out  gradually  to  colorless  at  the  ends.    In  the  cross  section  shown 
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in  figure  4  the  red  color  is  zonal,  while  the  interior  is  yellowish.  Pris- 
matic sections  are  all  plainly  pleochroic,  being  red  when  the  light 
passes  through  parallel  to  the 
vertical  axis  and  light  yellow 
when  at  right  angles  to  this 
axis.  A  not  less  interesting 
feature  is  the  amount  of  cor- 
rosion from  the  Auid  magma 
which  the  larger  crystals  have 
undergone  and  which  is  shown 
in  the  figures,  especially  Nos. 
1,  2,  3,  and  5.  From  the  fact 
that  the  apatite  is  one  of  the  * 

first  minerals  to  separate  out,  ^^  ^"^ 

such    results    are    not   unex-  apatites  in  hornblende  anuesite. 

peCted,    but,     so     far     as     I     am  From  specimen  no.  3«59r,U.S.N.M. 

aware,  have  before  not  been 

observed  to  the  extent  here  indicated.    This  is  presumably  due  to  the 

small  size  of  the  crystals,  as  usually  occurring. 

The  large  forms,  like  figure  7,  show  a  faint  cleavage  parallel  with  the 
prism. 
v/'  Intrusive  rocks:  Lamprophyrs. — From  the  lower  part  of  the  Flathead 
shales,  north  of  the  East  Gallatin  River.  The  rockvS  described  below 
outcrop  at  the  base  of  the  sandy  shales  that  lie  just  above  the  basal 
quartzite  of  the  Flathead  formation,  as  exposed  in  the  hills  about  one 
mile  north  of  the  East  Gallatin  River.  They  have  been  traced  east- 
ward about  three  miles  from  the  most  western  exposure,  where  they 
pass  beneath  the  lake  beds,  but  show  again  where  the  Flathead  shales 
cross  Dry  Creek,  three  miles  farther  to  the  northwest.  In  all  these 
outcrops  they  hold  the  same  relation  to  each  other.  The  upper  rock 
is  usually  from  six  inches  to  a  foot  in  thickness,  but  sometimes  thins 
out  to  even  less  than  six  inches.  It  lies  in  close  contact  with  the 
shales,  is  dark  gray,  nearly  black,  in  color,  tough,  fine  grained,  and 
compact,  and  sliows  to  the  unaided  eye  only  occasional  small  black 
crystals  evidently  belonging  to  a  mineral  of  the  pyroxene  group, 
and  numerous  small  reddish  amygdules.  This  is  succeeded  by,  and 
seems  to  pass  gradually  into,  a  zone«of  decomposed  material,  which 
carries  numerous  scales  of  black  mica,  and  which  is  traversed  in  a 
direction  parallel  with  the  sheets  by  several  veins  from  one  to  two 
inches  in  width  of  a  light  pinkish  feldspar.  The  lower  or  underlying 
rock,  which  also  seems  to  pass  into  this  zone  of  decomposed  mate- 
rial, appears  to  the  unaided  eye  as  a  holocrystalline  mass  composed 
essentially  of  elongated  light  pink  feldspars  and  abundant  small, 
often  radiating,  folia  of  black  mica.  The  microscopic  and  chem- 
ical properties  of  this  rock  are  given  below.  Although  the  upper 
and  lower  rocks  belong  apparently  to  two  quite  distinct  types,  their 
constant  association,  even  when  in  sheets  but  a  few  inches  thick,  is 
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somewhat  confusing.  Geologically  they  appear  as  one  and  the  same 
body;  from  a  petrographic  standpoint  they  differ  radically.  It  is  use- 
less to  speculate  on  their  possible  relationships  until  further  outcrops 
are  found,  or  until,  by  digging  or  blasting,  the  nature  of  the  inter- 
mediate zone  of  decomposed  material  is  made  apparent.  The  total 
V     thickness  of  the  eruptive  sheet  or  sheets  is  about  45  feet.* 

Porphyrite  (f ). — The  upper  sheet.  Macroscopically,  this  (No.  38599, 
TJ.S.N.M.)  is  a  very  tough  and  hard  dark  gray,  nearly  black,  aphanitic 
rock  bearing  abundant  small  pseudo-amygdiiles  of  a  dull  red  or  yellow- 
ish green  color,  and  with  but  rarely  a  black  porphyritic  mineral  suffi- 
ciently developed  to  suggest  a  member  of  the  pyroxene  or  amphibole 
group.  In  the  thin  section  the  rock  was  found  so  completely  altered 
that  it  was  only  after  repeated  sections  had  been  cut  from  samples  from 
various  portions  of  the  outcrops  that  anything  like  a  satisfactory  idea  of 
its  original  nature  could  be  learned.  Sections  of  the  freshest  samples 
obtainable  show  under  the  microscope  a  nearly  colorless  devitrified 
base,  impregnated  with  innumerable  small,  sometimes  mere  dust-like 
particles  of  opacite  and  elongated  yellowish  mica  like  needles  in  places 
so  abundant  as  to  form  a  truly  feltlike  groundmass. 

Scattered  thickly  throughout  this  groundmass  are  numerous  pseudo- 
amygdules  of  calcite,  chloritic,  and  ferruginous  substances,  and  occa- 
sional badly  shattered,  imperfect,  and  greatly  decomposed  augites. 

The  amygdules  are  due  wholly  to  the  decomposition  of  porphyritic 
augites  and  olivines,  as  can  be  determined  by  occasional  still  quite  per- 
fect crystal  outlines  in  the  least  decomposed  portions  of  the  rock,  and 
are  in  no  case  true  gas  cavities  filled  with  secondary  minerals.  In  a  few 
instances  the  outlines  of  these  cavities  were  such  as  to  suggest  that 
the  decomposed  mineral  may  have  been  a  feldspar,  but  this  can  not  be 
determined  for  a  certainty.  Sections  from  the  more  highly  altered  iwr- 
tions  of  the  rock  exhibit  interesting  changes.  The  groundmass  here 
iJSo.  38599,  U.S.N.M.),  as  above,  consists  of  the  colorless  base  so  filled 
with  the  mica  ( f )  needles  as  to  be  almost  felsitic,  but  the  porphyritic 
augites  are  replaced  wholly  by  a  light  greenish-blue,  faintly  dichroic, 
somewhat  fibrous  hornblende.  Although  optically  these  secondary 
forms  are  undoubted  hornblendes  giving  maximum  extinctions  on  clino- 
pinacoidal  section  of  15°,  their  outlines,  when  sufficiently  perfect  for 
measurement,  are  still,  in  part  at  least,  those  of  augite.  In  a  number 
of  cases  the  prism  outlines  on  cross  sections  were  measured  with 
results  varying  from  87°  to  89°.  The  cleavage  in  such  cases  was  some- 
what imperfectly  developed,  but  I  was  able  to  obtain  measurements  of 
the  obtuse  angle  varying  from  123°  to  125.5o,  which  is,  perhaps,  as 
close  as  can  be  expected  in  sections  cut  at  haphazard.  Although  the 
hornblendes  are  so  plainly  paramorjihic,  I  have  found  in  no  case  traces 
of  an  augitic  nucleus,  the  change  being  in  all  cases  complete. 

Chemical  analysis  of  so  highly  altered  a  rock  can  be  regarded  as 

,  -  « 

*  Bull.  U.  S.  Geol.  Survey  No.  110,  pp.  49, 50. 
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merely  snggestive.  The  following  results  were  obtained  by  Mr.  Eakins 
on  a  sample  in  which  the  augitic  alteration  thus  described  was  com- 
plete: 


Per  cent. 

Percent. 

sio. 

49.47 

.21 

12.16 

Trace. 

1.03 

4.07 

.10 

.03 

CaO 

9.30 
10.86 
2.42 
2.08 
4.14 
..37 
3.81 

TiO* 

MffO 

AljOg 

kS^::;:;:::::::*::;::*:::: 

Cr,0« 

Na,0 

F^S 

hIo  ...".'..      V. 

Feo!.;;:.::::::: :.;:. 

pSi               ::: 

MnO 

cS.;. :.  .:; 

BaO  ... 

Making  due  allowances  for  the  various  changes  attending  decom- 
position, the  rock,  it  will  be  noted,  agrees  closely  with  that  from  Cot- 
tonwood Canon  (No.  38596,  U.8.N.M.)  and  Boulder  Creek  (No.  62409, 
U.8.N.M.),  to  be  noted  later  (p.  670). 

The  association  of  this  rock  with  that  next  to  be  described  is  pecu- 
liar and  needs  further  investigation. 

Mica  syenite. — Underlying  the  above.  In  the  hand  specimen  the 
rock  (No.  38600,  U.  8.  N.  M.)  appears  to  the  unaided  eye  as  a  holocrys- 
talline  mass  of  pink  lath-shaped  feldspars  interspersed  with  very 
numerous  long,  slender,  and  at  times  radiating  needle-like  folia  of  black 
mica.  As  seen  under  the  microscope  the  structure  is  quite  simple,  con- 
sisting of  a  holocrystalline  aggregate  of  badly  kaolinized  sanidins,  lath- 
shaped  plagioclases,  scales  of  mica,  scattering  granules  of  iron  oxide, 
apatite  needles,  and  in  the  interspaces,  secondary  calcite,  plagioclase, 
and,  rarely,  quartz. 

The  most  interesting  feature  of  the  rock  is  the  almost  constant  inter- 
growth  of  the  sanidins  with  plagioclase,  the  efiect  being  in  the  section 
as  if  each  crystal  of  plagioclase  was  set  in  a  frame  of  orthoclase, 
as  already  described  and  figured  in  Bulletin  110,  U.  8.  Geological  - 
Survey.  Unfortunately,  in  the  sample  at  hand,  both  feldspars  are  so 
badly  decomposed  that  their  optical  properties  are  greatly  obscured. 
The  plagioclase  alteration  gives  rise  to  innumerable  minute  flecks  of  a 
silvery  white  micaceous  mineral,  and  in  many  cases  the  twin  structures 
havebecome  entirely  obliterated;  the  potash  feldspar  has  become  brown 
muddy,  and  opaque,  resembling  the  orthoclase  of  granitic  rocks,  and  at 
times  acts  scarcely  at  all  upon  polarized  light.  A  partial  analysis  of 
as  fresh  a  sample  of  the  rock  as  could  be  obtained,  yielded  Dr.  Ohatard 
results  as  follows:  Silica,  58.88  per  cent;  potash,  6.18  per  cent;  soda^ 
3.46  per  cent.  The  rock  is  undoubtedly  a  phase  of  the  syenitic  1am- 
prophyre,  which  was  later  found  in  the  vicinity  of  Antelope  Creek 
(p.  671). 

Porphyrite. — Intrusive  sheets  between  Dry  Creek  and  Nixons  Basin. 
The  rock  here  is  evidently  identical  with  that  of  the  lower  sheet  of 
Cottonwood  Creek,  though  the  sample  collected  by  Dr.  Feale  is  so 
badly  decomposed  that  little  can  be  made  from  it. 
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Augite  porphyrite, — This  rock  (No.  38596,  U.S.N.M.)  as  displayed  in 
the  deep  ravine  of  Cottonwood  Creek  is  dark-gray  and  coarsely  por- 
phyritic,  consisting  of  large  and  very  perfect  coal-black  aagites  embed- 
ded in  a  dark-gray,  almost  holocrystalline  feldspathic  groundmass. 
Toward  the  central  portions  of  the  sheet  the  mass  is  much  the  more 
coarsely  crystalline,  and  through  a  kaolinizing  of  the  feldspars  falls 
away  to  a  coarse  sand.  From  this  sand  were  picked  out  in  considera- 
ble number,  still  fresh  augites  in  sizes  up  to  eight  mm.  in  length.  These 
are  usually  elongated  in  the  direction  of  the  vertical  axis,  though  some- 
times in  short  and  stout  forms  of  a  diameter  fully  equal  to  their  length, 
the  crystals  having  the  common  form  ooP;  ooPoB?  QoPa>,  and  P. 
Twin  forms  are  also  common,  the  more  abundant  form  being  that  in 
which  ooPo)  is  the  twinning  plane;  more  rarely  occur  knee-shaped  and 
clustered  forms,  evidently  twinned  after  — P  ^  and  PS. 

Approaching  both  upper  and  lower  contact,  the  rock  gradually 
becomes  firmer  and  more  compact  until  at  last  the  groundmass  is  quite 
ai)hanitic,  though  the  porphyritic  augites  still  retain  their  relative  size 
and  abundance,  appearing  on  a  freshly  broken  surface  of  a  light,  sage- 
green  color.  At  the  line  of  contact  with  the  shale  the  rock  has  the 
appearance  of  a  brownish,  amorphous  base,  thickly  sprinkled  with 
porphyritic  augites  and  feldspars  closely  cemented  to  the  shale. 

Under  the  microscope  the  coarser  i)ortion  of  the  rock  shows  an 
almost  holocrystalline  groundmass  of  lath-shaped  feldspars,  small 
augites,  scales  of  brown  mica,  iron  ores,  and  a  large  amount  of  second- 
ary chloritic  matter  and  calcite  «  which  are  embedded  porphyritic 
plagioclase  feldspars  and  the  large  idiomorphic  augites  already  noted. 
The  amount  of  unindividualized  base  is  very  small,  and  is  represented 
only  here  and  there  by  small,  wedge-shaped  areas  of  greenish,  chloritic, 
decomposition  products.  In  places  these  are  wholly  lacking,  and  the 
rock  assumes  the  panidiomorphic  structure  of  a  diabase. 

The  porphyritic  augites,  as  seen  in  the  section,  are  of  a  very  light- 
green  color,  not  perceptibly  pleochroic,  and  give  extinction  angles  on 
clinapinacoidal  sections  as  high  as  43°.  They  carry  inclosures  of  iron 
ore,  brown  mica,  apatite,  and  glass.  The  feldspars  belonging  to  the 
first  generation,  that  is,  the  porphyritic  forms,  are  all  triclinic,  with 
step-like  ends  and  abundant  twin  striae.  They  are  somewhat  decom- 
posed, giving  rise  to  chloritic  and  other  secondary  products. 

The  only  other  porphyritic  constituent  is  a  greatly  decomposed 
olivine  occurring  in  widely  scattered  forms,  and  evidently  a  nonessential 
constituent.  The  decomposition  has  gone  so  far  that  in  the  majority  of 
cases  the  resultant  forms  are  no  longer  recognizable.  In  a  few 
instances  the  crystal  outlines  are  still  preserved  and  show  steep  domal 
faces  and  irregular  fracture  lines,  unmistakably  those  of  olivine.  The 
product  of  the  decomposition  is  in  some  cases  a  dull  green,  chloritic 
mineral;  in  others,  a  dull  red,  ferruginous  amorphous  product,  accom- 
panied in  both  cases   by  abundant  calcite.     The  latter  forms  are 
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frequently  macroscopically  evident  on  a  freshly  broken  or  a  polished 
surface,  api)earing  as  dull  red  areas  1  to  2  mm.  in  diameter,  surrounded 
by  a  narrow  border  of  the  white  calcite.  In  none  of  the  many  sections 
examined  am  I  able  to  find  even  a  trace  of  unaltered  olivine. 

The  feldspars  of  the  groundmass  are,  in  part  at  least,  a  plagioclase 
variety,  as  shown  by  the  numerous  twin  striae.  There  are,  however, 
abundant  clear  glassy  forms  appearing  in  the  section  in  the  form  of 
stout  rectangular  areas,  which  in  some  cases  give  extinction  angles 
exactly  j)arallel  and  in  others  inclined  a  few  degrees  from  the  axis  of 
elongations.  These  are  assumed  to  be  orthoclase,  an  assumption 
apparently  borne  out  by  the  large  percentage  of  potash  shown  in  the 
analysis.  The  augites  of  the  groundmass  have  the  same  color  as  the 
porphyritio  forms,  but  occur  in  idiomorphic,  and  also  in  imperfect,  and 
often  sharply  wedge-shaped  and  angular  forms  filling  the  interstices  of 
the  feldspars.  The  brownish  mica  occurs  only  in  small  and  very  irreg- 
ular shreds  associated  with  secondary  chloritic  material. 

Approaching  the  line  of  contact  the  groundmass  becomes  more  dense, 
but  still  retains  its  largely  crystalline  character.  The  porphyritic 
augites  here  are  of  a  light  sage-green  color  and  show  very  perfect  crys- 
tal outlines.  They  are,  however,  much  more  decomposed  than  those  in 
the  coarser  and  less  compact  portion,  presenting  a  mass  of  rounded  and 
angular  pale  augite  fragments,  interspersed  with  calcite,  iron  oxides  and 
undeterminable  decomposition  products  of  a  dirty  white  color.  At  the 
immediate  line  of  contact  with  both  over  and  underlying  shales  there 
is  a  narrow  band,  from  3  to  6  mm.  in  width, of  a  brownish  color,  consist- 
ing of  the  augites  and  feldspars  of  the  first  generation  imbedded  in  a 
wholly  or  partially  devitrified  base,  which  remains  always  light  between 
crossed  nicols,  and  shows  a  mass  of  illy  defined  rounded  and  elongated 
globules,  over  which  play  imperfect  and  distorted  black  crosses  as  the 
stage  is  revolved.  Both  the  feldspars  and  augites  are  here  replaced  by 
calcite  pseudomorphs.  The  shale  itself  is  strongly  injected  with  calcite 
for  the  distance  of  a  few  millii'neters  from  the  line  of  actual  contact. 
The  line  of  separation  between  the  shales  and  eruptive  rock  is  in  all 
cases  perfectly  sharp,  the  fused  material  having  flowed  over  and  around 
the  particles  of  quartz  and  feldspar  in  a  manner  implying  a  high  degree 
of  fluidity.  Contact  metamorphism  of  even  so  large  a  mass  injected  in 
a  highly  fluid  condition,  and  cooling  so  slowly  as  to  become  almost  holo- 
crystalline,  is  here  reduced  almost  to  a  minimum,  owing  to  the  refrac- 
tory nature  of  the  materials  of  which  the  shales  are  composed.  Thin 
sections  show  these  to  be  nmde  up  of  small  fragments  of  quartz  and  feld- 
spar with  but  a  small  amount  of  intersticial  space  now  occupied  by 
secondary  silica  having  the  same  crystallographic  orientation  as  the 
adjacent  quartz  granules,  and  by  very  minute,  needle-like  flecks  of  sil- 
very white  mica,  evidently  developed  from  the  small  amount  of  original 
amorphous  cement.  The  shale  is,  therefore,  no  longer  at  this  point  an 
agglomerate  of  fragments  adhering  by  means  of  an  amorphous  cement^ 
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but  is  a  true  crystalline  rock,  the  original  fragments  forming  propor- 
tionally large  nuclei  to  a  mass  of  crystalline  granules  whose  regular 
growth  has  been  interrupt^  by  mutual  interference.  How  much  or 
how  little  of  this  change  is  due  to  the  injected  rock  it  is  impossible 
to  say. 

Chemical  analysis  of  as  fresh  a  sample  of  the  eruptive  as  was  obtain- 
able from  near  the  central  portion  of  the  sheet  yielded  Mr.  Eakins 
results  as  follows : 


SiO,  . 
TiOj. 

£«*?» 

FeO  . 
MnO. 
BaO  . 
CaO  . 


Per  cent,  i 


62.33 
.14 

16.09 
4.31 
4.03 
0.09 
0.07 
7.06 


Per  cent. 


MgO 

K,0 

Na.0 

H^O 

P,0. 

Speciilc  gravity  in  mass 


6.73 
3.76 
3.14 
2.68 
1.02 


100. 45 
2.785 


Considering  all  the  potash  in  the  above  as  belonging  to  the  ortho- 
clase  and  the  soda  to  the  plagioclases,  these  results  can  be  reduced 
readily  to  the  following  proportions: 


Per  cent. 

Potash  feldspar 

22.24 
35.67 
31.46 

10.63 

Soda-Iinie  feldsnar . ............... 

Augite,  olivine,  and  mica 

Iron  ores,  apatite,  and  decompo- 
sition nroaaots  ........a........ 

Such  calculations  must,  of  course,  be  accepted  only  with  a  consider- 
able degree  of  allowance.  It  is  probable  that  a  portion  of  the  potash 
belongs  to  the  plagioclase  feldspars,  and,  without  doubt,  a  small  amount 
to  the  mica,  for  which  no  allowance  whatever  has  been  made.  This 
last  amount  would,  however,  be  trifling.  A  safer  but  less  definite  cal- 
culation is  as  follows: 


Per  cent. 

Feldnpars • 

68.00 
82.00 
10.00 

Augitei  olivine,  and  mica 

All  other  coTistit.uents 

100.00 

The  above,  I  believe,  represents  the  proportional  qualities  of  the  vari- 
ous constituents  as  nearly  as  it  is  possible  to  obtain  them. 

To  the  west  of  the  outcroppings  of  the  sheet  occur  rather  incon- 
spicuous outcroppings  of  a  darker,  more  compact  rock  with  macroscopic 
olivines  and  augites  in  macroscopically  recognizable  forms.  (No.  38516, 
U.S.N.M.)  This  is  described  in  detail  in  connection  with  the  basic 
eruptive  overlying  the  mica  syenite  between  Antelope  and  South 
Boulder  creeks  (p.  671). 
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Daring  the  season  of  1886  Dr.  Peale  brought  in  from  the  northwest 
Bide  of  the  lower  valley  of  Cottonwood  Creek,  and  labelled  as  from  the 
*^  Upper  dike,"  a  small  specimen  of  badly  weathered,  fine  grained,  light 
gray  rock,  thickly  studded  with  small  folia  of  black  mica  and  minute 
augites.  Under  a  low  x>ower  the  rock  appears  almost  holocrystalline 
and  comx)osed  of  lath-shaped,  short,  stout  interlocking  feldspars,  light 
greenish  augites,  and  scales  of  brown  mica.  The  feldspars  are  all 
muddied  through  decomposition  and  optical  determinations  are  very 
unsatisfactory.  A  portion  of  them  show  twin  striae;  others  show  none 
and  are  presumably  in  part  sanidiu. 

The  augites  are  all  small  (one-third  mm.  in  greatest  diameter),  and  as 
a  rule  in  imperfect  and  fractured  forms.  Cross  sections,  however,  fre- 
quently show  quite  perfect  outlines.  They  are  very  light  greenish  in 
color  in  the  section.  The  mica  is  reddish-brown,  strongly  dichrolc, 
and  occurs  in  irregular  shreds,  in  very  perfect  hexagonal  tablets,  as  a 
narrow  border  about  the  iron  ores,  and  in  a  few  instances  was  observed 
a  like  border  about  elongated  augites. 

A  high  power  shows  the  interstices  of  the  feldspars  occupied  by  a 
colorless  isotropic  substance  or  a  very  light  green  chloritic  material 
evidently  derived  therefrom.  When  an  uncovered  slide  is  treated  with 
hydrochloric  acid  there  are  shortly  produced  abundant  cubes  of  sodium 
chloride.  So  abundant  were  these  cubes  that  careM  search  was  made 
for  nepheline  or  sodalite,  but  with  unsatisfactory  results.  The  cavities 
left,  in  the  slide  after  treatment  with  hydrochloric  acid  presented  in  no 
cases  the  outlines  of  any  crystallized  mineral,  but  are  in  all  cases 
irregular  area^^  scattered  promiscuously  throughout  the  mass  of  feld- 
spars. For  the  time  being  the  true  nature  of  the  isotropic  mineral 
which  gave  rise  to  these  was  a  mystery,  but  in  the  light  of  subsequent 
observations  there  seems  little  doubt  but  that  they  are  of  sodalite  and 
the  rock  a  phase  of  the  mica  and  augite  bearing  syenitic  lamprophyres, 
described  later  (p.  671).  A  partial  analysis  of  the  rock  yielded  Mr. 
Eakins  results  as  follows: 


SiO,. 

FeA 
CaO. 
MgO. 

n4,0 


Percent 


64.29 

18.47 
6.87 
8.60 
3.08 
5.92 
4.13 


06.16 


Augite  porphyrite. — Intrusive  sheet  some  sixty  feet  in  thickness  just 
above  Horse  Shoe  Bend  of  the  Missouri  River.  In  strike  and  dip  it 
follows  the  Cretaceous  sandstone  in  which  it  lies,  cutting  across  the 
beds  only  very  slightly,  if  at  all.  It  is  well  exposed  in  the  bluffs  on 
the  west  side  of  and  facing  the  river.  Both  upper  and  lower  contact 
are  here  readily  found. 
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The  rock  (ISo.  62410,  U.S.N.M.)  is  evidently  identical  with  the 
main  eruptive  at  Cottonwood  Creek,  Gallatin  County,  some  6  miles  to 
the  southeast,  and  which  was  called  an  augite  porphyrite  in  Bulletin 
No.  110,  U.  9.  Geological  Survey.  (See  above.)  Like  that  rock,  it  Is 
dark  greenish  and  at  times  nearly  black  in  the  least  decomposed 
samples  and  thickly  studded  with  stout  idiomorphic  augites  of  all  sizes 
up  to  10  mm.  in  length.  Near  the  line  of  contact  the  rock  is  almost 
aphanitic,  but  shows  under  the  microscope  abundant  porph3n'itic 
augites  and  plagioclases  in  good  idiomorphic  forms  in  a  felsitic  base. 
Eeceding  from  the  line  of  contact  the  rock  grows  gradually  coarser, 
and  thin  sections  show  the  rate  of  cooling  to  have  been  sufficiently 
slow  for  an  abundant  development  of  a  second  generation  of  plagio- 
clases. Whether  any  glassy  base  remained  can  not  now  be  determined, 
as  everything  is  obscured  by  decomposition  products.  As  with  the 
Cottonwood  Creek  rock,  there  are  abundant  iron  oxides  in  large  grains, 
numerous  small  scales  of  dirty  brown  mica  and  occasional  apatites. 
The  augites  occur  in  simple,  and  twinned  and  in  clustered  glomero-por- 
phyritic  forms. 

Quite  a  number  of  the  porphyritic  feldspars  show  beautiful  zonal 
structure  and  no  twinning.  Such  are  assumed  to  be  sanidins,  an 
assumption  borne  out  in  the  Cottonwood  Creek  rock  by  the  high  per- 
centage of  potash  shown  in  the  analysis.  The  microstructure  varies 
from  hypocrystalline  porphyritic  to  holocrystalline  porphyritic  with  a 
panidiomorphic  groundmass. 

The  only  diilerence  which  can  be  considered  at  all  essential  between 
this  rofik  and  that  of  Cottonwood  Creek  lies  in  the  development  in  the 
former  of  abundant  olivines,  which,  however,  are  now  recognizable  only 
by  the  outlines  of  the  dirty  yellow  brown  chloritic  decomposition  prod- 
ucts. A  few  of  these  were  present  in  the  Cottonwood  Creek  samples, 
but  they  were  so  scattering  as  to  be  deemed  nonessential. 

JSypersthene  andesite, — Northwest  of  Red  Bluflf.  This  is  a  very  fine- 
grained and  compact  nearly  black  rock  (No.  66929  U.S.N.M.)  breaking 
with  an  irregular  choncoidal  fracture  and  in  which  none  of  the  constit- 
uents are  developed  in  such  size  as  to  be  determined  by  the  unaided  eye. 

In  the  thin  section  the  rock  shows  an  amorphous,  glassy  base  so 
charged  with  opacite  dust  as  to  be  itself  almost  black  and  opaque,  and 
bearing  very  numerous  irregularly  lath-shaped  plagioclases  and  abun- 
dant crystals  of  a  colorless  pyroxene.  More  rarely  occur  olivines  which 
are  in  all  cases  altered  to  a  greenish  yellow  chloritic  product. 

The  plagioclases  are  many  of  them  imperfectly  secreted  from  the  base 
and  their  borders  are  thickly  charged  with  the  black  opacite.  The 
pjnroxenic  mineral  is  in  nearly  colorless,  very  imperfectly  outlined  elon- 
gated forms,  often  broken  transversely  and  rarely  of  such  size  as  to 
show  in  basal  sections  prismatic  cleavage  lines  cutting  at  nearly  right 
angles. 

The  dichroism  is  very  faint  and  in  the  larger  forms  only  could  it  be 
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made  ont  with  any  degree  of  certainty:  6,  very  light  greenish;  a,  very 
faintly  reddish,  and  B,  faint  yellowish,  scarcely  at  all  reddish.  The 
mineral  shows  extinction  in  all  cases  parallel  and  at  right  angle  with 
the  0  axis;  it  is  biaxial,  negative,  and  sections  cut  at  right  angles  to 
the  a  axis  show  the  immergence  of  a  bisextiix  with  the  plane  of  the 
optic  axes  in  that  of  the  a  and  e  axes.  Dispersion  p>v.  These  char- 
acteristics alone  are  sufficient  to  demonstrate  the  true  character  of 
the  mineral. 

Mr.  J.  S.  Diller,  of  the  U.  S.  Geological  Survey,  has  kindly  loaned 
me  sections  of  the  hypersthene  basalt  described  by  him  from  Mount 
Thielson,  Oregon,*  from  an  examination  of  which  I  am  able  to  make 
the  following  comparisons:  the  two  rocks  have  essentially  the  same 
structure,  but  diifer  in  that  the  sample  from  Ked  Bluff  shows  a  rela- 
tively smaller  number  of  porphyritic  plagioclases,  a  far  larger  pro- 
portion of  hyperstheue,  and  also  a  larger  proportion  of  plagioclases  in 
the  groundmass,  necessitating  therefore  a  smaller  proportional  amount 
of  glassy  base.  The  feldspars  of  the  Oregon  rock  are  much  better 
developed  than  in  that  of  Eed  Bluff  and  the  "  opaeite"  particles  much 
larger  and  more  distinctly  granular.  Bulk  analysis  of  the  Red  Bluff 
rock  by  Mr.  Bakins  yielded  results  as  below.  In  column  ii  is  given 
that  of  the  Mount  Thielson  rock,  permission  for  the  use  of  which  has 
been  kindly  granted  by  Mr.  Diller. 


SiO,.. 

TiO,  . 

Al,(), 

Fe,0, 

CaO. . 

MtfO.. 

FeO  . 

BftO.. 

Na,0 

K..0.. 

p,o,. 

Ign... 


Per  cent. 

59.48 
0.93 

16.37 
8.21 
4.88 
3.29 
3.17 
0.13 
8.30 
2.81 
0.41 
2.01 


99.90 


II. 


Per  cent. 
55.68 


18.93 


7.99 
4.86 
&78 

*i"i2 

.48 


99.39 


Prom  this  it  would  appear  that  the  rock  is  much  more  nearly  related 
to  the  andesites  than  the  basalts,  although  on  purely  structural 
grounds  it  seems  more  like  the  latter. 

Peridotitey  var.  WeJirliie. — Hills  three  miles  northwest  of  Eed  Bluff. 
This  rock  (Nos.  70675  and  73162,  U.8.N.M.)  occurs  intrusive  in  the 
gneiss  and  forms  on  the  present  surface  only  several  small,  nearly  cir- 
cular, inconspicuous  outcrops,  standing  but  a  few  feet  above  the  sur- 
rounding gneiss  and  broken  into  rough,  angular  blocks  weathering 
brownish.  Two  textural  varieties  are  readily  apparent.  One,  a  some- 
what coarse,  distinctly  crystalline  rock,  showing  on  fresh  surfaces 

•  Am.  Jour.  8ci.,  xxvm,  1884,  p.  262. 
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mottled,  deep  bright  green  cleavage  plates  (sometimes  6  to  10  mm. 
across)  of  a  mineral  of  the  pyroxene  group,  and  abnndant  small  folia  of 
brown  mica.  To  the  unaided  eye  these  two  minerals. form  the  chief  con- 
stituents of  the  rock.  This  variety  weathers  with  peculiarily  knobbed 
and  deeply  pitted  surfaces. 

The  second  variety  differs  only  in  being  of  finer  grained  and  more 
uniform  texture,  its  miueralogical  nature  being  barely  evident  even 
with  a  pocket  lens. 

Both  varieties  are,  however,  essentially  the  same.  Under  the  micro- 
scope the  rock  is  found  to  be  beautifully  fresh  and  unaltered — a  holo- 
crystalline  granular  aggregate  of  pale  green  diallage,  deep  reddish- 
brown  mica,  colorless  olivines,  rarely  small  irregular  areas  of  a  basic 
plagioclase,  and  scattering  patches  and  streaks  of  black  iron  oxides, 
which  are  evidently  wholly  secondary.  IKTone  of  the  constituents  pre- 
sent anything  like  perfect  crystal  outlines. 

The  structure  is  peculiarly  jumbled  and  almost  cataclastic.  It 
resembles  more  the  hasty  and  interrupted  crystallizations  character- 
istic of  certain  meteorites,  like  that  of  Estherville,  Iowa,  than  that  of 
terrestrial  rocks.  Diallages  and  olivines  are  crowded  and  jumbled 
together,  the  interstices  of  the  larger  forms  being  occupied  by  the 
same  minerals  in  a  granular  condition. 

The  diallage  has  reached  the  most  perfect  stage  of  developement  and 
often  occurs  in  broad  plates  inclosing  olivines  and  shreds  of  brown 
mica,  and  with  a  very  pronounced  pinacoidal  parting.  Feldspars, 
when  they  occur,  are  in  short  broad  plates  sometimes  polysynthetically 
twined  or  again  showing  broad  faces  without  trace  of  cleavage  or  twin- 
ing lines  and  filled  with  small  colorless  and  yellow  interpositions  of 
mica.  ( t)  The  prevailing  mica  is  deep  brownish-red  and  strongly  pleo- 
chroic.  The  following  shows  the  composition  of  the  rock  according 
to  analysis  by  Mr.  L.  G.  Eakins,  of  the  U.  S.  Geological  Survey: 


SiO,. 
TiO,. 
AlA 
CrsOg 

FeO. 
MnO. 
NiO.. 
Ca(J  . 


Per  cent. 


48.06 

.81 

6.69 

.05 

1.20 

12.11 

.08 

.18 

6.83 


SL^.::;.::::::: 

K»0 

Na,0 

H,0 

Pi0« 

Specific  gravity 


Per  cent. 


23.40 

Trace. 

.79 

1.58 

.18 

.12 


100.54 
8.37 


Diorites. — Burnt  Creek  region.  These  rocks  are  apparently  all  diorites 
and  presumably  portions  of  the  same  geologic  body,  though  differing 
somewhat  in  composition  and  in  details  of  structure.  Some  are  fine 
and  evenly  granular  dark-gray  rocks,  showing  under  the  microscope  a 
holocrystalline,  panidiomorphic  granular  structure,  a  portion  of  the 
plagioclases  only  showing  idiomori)liic  developement.  A  green  horn- 
blende in  very  irregular  plates  and  shreds  is,  next  to  the  plagioclase. 
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the  predominating  constituent.  Shreds  of  brown  mica,  abundant  gran- 
ules of  iron  ore,  occasionally  a  little  interstitial  quartz,  and  a*  few 
inconspicious  apatites  with  rarely  an  irregular  sphene  complete  the 
list  of  determinable  constituents.  Others  differ  mainly  in  being  of 
coarser  texture  and  showing  a  tendency  toward  a  porphyritic  structure 
through  the  development  of  occasional  large  plagioclases,    • 

Two  sections  show  peculiar  modifications.  The  most  abundant  con- 
stituent is  a  pale  green  augite  which  has  gone  over  to  a  considerable 
extent  to  chlorite  and  a  uralitic  hornblende.  Both  augites  and  plagio- 
clases  show,  a  tendency  to  group  themselves  into  granular  aggregates, 
while  the  latter  are  in  many  instances  so  charged  with  globular,  club- 
shaped  or  vermicular  colorless  inclosures  as  to  almost  obscure  their 
true  mineral  nature. 

The  feldspar  not  infrequently  appears  as  a  ragged,  irregular  nucleal 
area,  with  or  without  twin  strife,  and  surrounded  by  a  zone  of  varying 
width  of  the  inclusions  so*  as  to  appear,  by  a  low  power,  like  a  very 
fine  granular  aggregate  of  colorless  minerals.  A  single  section  shows 
all  gradations  from  feldspars  with  no  inclusions  to  areas  no  longer 
recognizable  as  suich,  but  merely  aggregates  of  the  irregular  inclusions 
described.  The  structure  is  at  times  pronouncedly  cataclastic  and 
the  appearances  such  as  to  indicate  that  the  above-mentioned  peculiar: 
ities  are  due  to  dynamic  causes. 

Bhyoliteand  andesite. — Hills  between  North  and  South  Meadow  Greek, 
near  Washington  Bar.  The  eruptives  here  occur  mainly  on  the  eastern 
side  of  the  creek  and  form  the  steep  hills  lying  between  the  north  and 
south  branches.  The  predominant  rock  is  a  liparite  overlying  the 
gneiss  and  forming  the  main  mass  of  the  bill.  This  varies  from  pur- 
plish to  gray  or  nearly  white  in  color,  sometimes  pinkish.  The  ordinary 
type  is  faintly  porphyritic,  though  sometimes  quite  aphanitic,  and  with 
so  even  and  pronounced  a  flow  structure  as  to  closely  simulate  a  com- 
pact, thin  bedded,  argillaceous  limestone.  On  the  eastern  and  upper 
slopeof  the  hills,  and  particularly  at  the  western  end  of  the  range,  always 
near  the  contact  between  the  liparite  and  gneiss  there  occur  limited 
outcrop^  of  a  dense  almost  coal  black  andesite.  (No.  72850,  U.S.N.M). 
The  contacts  between  the  three  rocks  are  never  accessible,  but  the 
surface  of  the  ground  is  simply  covered  with  innumerable  small  joint 
blocks,  rarely  a  foot  in  diameter,  and  which  have  been  further  reduced 
by  the  continual  flaking  off  of  small  convex  and  concave  chips  by 
diurnal  temperature  variations.  The  rock  on  a  weathered  surface  for 
perhaps  the  depth  of  a  millimeter  is  of  a  brownish  color.  Beyond  this 
it  is  always  fresh,  of  a  beautiful  dense  black  color  and  satiny  luster, 
and  with  only  rarely  small  white  porphyritic  constituents  sufficiently 
developed  ta  be  visible  to  the  unaided  eye. 

A  slight  mottling  sometimes  seen  on  the  surface  is  due  to  a  sphem- 
litic  development.    The  field  characteristic  of  the  rock  was  such  that 
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it  was  supposed  to  be  a  basalt.  The  thin  section,  however,  shows  only 
a  very  dense  aggregate  of  small  feldspars  and  other  colorless  microlites, 
often  with  strongly  marked  fluidal  structure  and  innumerable  small 
opaque  specks,  assumed  to  be  iron  oxides.  Kone  of  the  magnesian  sili- 
cates are  sufficiently  developed  to  be  recognizable,  even  with  the  high- 
est powers.  The  white  porphyritic  constituents  mentioned  above  as 
occurring  rarely,  prove  to  be  secondary  segregations  of  quartz. 

The  microstructure  of  the  rock  is  andesitic  rather  than  basaltic; 
nevertheless,  as  I  have  never  before  seen  any  but  the  glassy  andesites 
so  dark  in  color  and  so  compact,  a  test  was  resorted  to  which  showed 
64.42  per  cent,  of  silica;  specific  gravity,  2.555. 

Hornblende  picrite. — North  Meadow  Creek.  This  rock  (No.  73174, 
U.S.KM.)  in  the  hand  specimen  is  of  an  iron-gray  color  and  com- 
posed of  very  irregularly  outlined  crystal  plates  and  fibers,  fipom  one 
to  two  centimeters  broad,  which  to  the  unaided  eye  merge  into  one 
another  without  sharp  lines  of  demarkation.  The  larger  plates  inclose 
rounded  blebs  of  a  deep  green  mineral,  whereby  is  produced  an  indis- 
tinct and  irregular  luster-mottling.  The  rock  weathers  brownish  on 
the  immediate  surface,  but  is  apparently  fresh  and  unaltered  and  so 
intensely  tough  and  hard  that  a  two-pound  hammer  quite  tailed  to 
detach  chips  of  any  size,  and  recourse  was  had  to  the  sledge. 

The  outcrops  are  few  and  rather  inconspicuous,  projecting  in  thin 
wedges  but  a  few  feet  above  the  scanty  soil,  and  ringing  like  met^l 
when  struck  with  the  hammer.  Although  no  contacts  were  visible,  the 
strike  is  directly  across  that  of  the  gneiss  in  the  vicinity,  and  in  the 
field  no  doubt  was  felt  concerning  its  eruptive  nature. 

In  the  thin  section,  under  the  microscope,  the  rock  shows  a  holocrys- 
talline  aggregate  of  light  greenish  to  colorless  hornblendes,  abundant, 
beautifully  fresh,  and  colorless  olivines,  irregular  grains  of  pleonast,  the 
usual  sprinkling  of  iron  ores,  and  occasional  very  imperfectly  outlined 
areas  of  a  faint  brown,  dichroic  mineral,  showing  in  an  indistinct  basal 
section  a  very  irregular  and  interrupted  nearly  rectangular  prismatic 
cleavage.  Satisfactory  determination  of  this  mineral  was  impossible. 
It  is  evidently  hypersthene.  The  hornblendes  occur  in  broad  ophitic 
plates  of  a  green  color,  inclosing  the  rounded  clear  and  fresh  olivines, 
and  also  in  colorless  irayed-out  asbestus-like  forms.  Were  it  not  that 
the  rock  is  so  fresh  and  unaltered  I  would  be  disposed  to  regard  such 
as  secondary  forms,  perhaps  after  a  rhombic  pyroxene,  but  it  seems 
scarcely  probable  that  such  an  alteration  could  have  taken  place,  leav- 
ing the  olivines,  which  they  inclose,  so  perfectly  fresh  and  unchanged. 

The  rock  belongs  to  the  group  of  hornblende  picrites,  as  defined  by 
Bonney,  aud  though  a  trifle  more  acid,  seems  to  correspond  fairly  well 
with  those  described  by  him  from  Anglesea  and  figured  by  Teall  on 
pis.  V  and  vi,  figs.  2  and  1,  respectively,  of  his  British  Petrography. 
The  rock  is  sufficiently  rich  in  olivine  to  gelatinize  readily  in  hydro- 
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chloric  acid.    Below  is  given  the  results  of  a  bulk  analysis  of  the  rock 
as  made  by  Mr.  Eakins: 


SiO, 
TiO,. 

Cr»0« 

l^. 

MnO. 
NiO.. 
CaC. 
MgO. 


Per  cent. 


46.13 


Percent. 


BaO. 


4.69 

.04 

.73 

16.87 

Tiace. 

.09 

4.41 

25.17 


.73  •  K,0. 
"      Na^O., 

hIo... 


Trace. 
Trace. 


1.38 
.07 


Specific  gravity. 


100.63 
3.35 


Sasonite;  Harzburgite. — From  dike  between  North  and  South  Meadow 
creeks.  This  rock  (No.  62402,  U.S.N.M.)  was  first  noticed  on  the  west- 
ern side  of  the  divide  between  Forth  and  South  Meadow  creeks,  where 
it  cropped  out  by  the  roadside  in  the  form  of  a  sheet  not  over  60  feet  in 
width,  of  a  plainly  laminated  deep  green  serpentinous  rock  lying  in  the 
gneiss,  and  apparently  corresponding  with  it  in  dip  and  strike.  The 
outcrop  was  traced  in  a  southerly  direction  toward  South  Meadow  Creek, 
finally  disappearing  at  the  lake  branch  of  the  creek.  Everywhere  the 
rock  had  the  appearance  of  a  highly  tilted  metamorphic  schist,  except 
at  the  extreme  southern  terminus,  where  it  widened  out  into  a  bulbous 
enlargement  which  was  serpentinous  on  the  margins,  but  showed  a 
nucleus  of  a  dense  dark  gray,  very  tough,  and  hard  rock  made  up  of  a 
macroscopically  irresolvable  grouudmass  thickly  studded  with  imper- 
fectly outlined  phenocrysts  ox  a  pyroxenic  mineral  with  a  bronze  luster. 
The  conditions  of  the  rock  were  such  as  to  at  once  suggest  that  this 
nucleus  represented  the  unaltered  portion  of  an  original  eruptive  mass 
from  which  the  schistose  serpentine  had  been  derived  by  chemical  and 
dynamic  agencies.  This  suggestion  was  substantiated  by  chemical  and 
microscopic  examination. 

The  rock  from  the  southern  end  of  the  dike,  in  its  least  altered  con- 
ditions, shows  under  the  microscope  a  dense  groundmasa  of  finely  gran- 
ular colorless  rhombic  pyroxenes  and  pale  brown  almost  colorless  horn- 
blendes, interspersed  with  a  few  olivines,  the  usual  sprinkling  of  iron 
oxides,  and  small  rounded  forms  of  dull  green  x)leonast.  Throughout 
this  ground  mass  are  scattered  the  bronzite  phenocrysts  above  noted, 
more  rarely  irregular  olivines,  occasionally  very  irregular  plates  of 
faintly  brownish  or  greenish  hornblendes  and  more  rarely  shreds  of 
a  deep  red-brown  mica  which  show  extinction  angles  of  about  3^,  when 
measured  against  cleavage  lines  in  cross  sections.  In  but  one  or  two 
instances  were  observed  small  granules  of  a  basic  plagioclase  feldspar. 
Bronzite  and  olivines  make  up  the  main  mass  of  the  rock. 

The  structure  of  the  rock  is  quite  variable  and  complex,  and  difficult 
to  describe  intelligibly.  With  the  exception  of  certain  of  the  horn- 
blendes of  the  groundmass,  none  of  the  constituents  show  good  crystal- 
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lographic  forms,  but  occur  in  comparatively  broad,  very  irregularly 
outlined  plates  surrounding  and  inclosing  blebs  of  olivine  and  portions 
of  the  groundmass.  The  bronzite  phenocrysts  show  a  very  platy,  at 
times  almost  fibrous,  structure,  and  have  as  a  rule  bronze  clouded 
interior  areas  surrounded  by  colorless  margins. 

This  type  of  the  rock  passes  quite  abruptly  into  serpentine,  the 
olivines  succumbing  first  an*  the  bronzite  next,  the  hornblendes 
remaining  intact  to  the  last  but  finally  going  over  to  fibrous  tremolit^ 
forms.  Accordingly  as  olivine  or  bronzite  predominated  in  particular 
instances,  the  sections  show  a  serpentine  of  the  well-known  mesh,  or 
bar  and  grating  structure. 

As  the  process  of  alteration  is  traced  into  the  more  schistose  por. 
tions  of  the  rock  it  is  observed  that  the  unaltered  hornblendes  assume 
an  approximately  parallel  arrangement  among  themselves,  their  longer 
axes  lying  in  one  general  direction,  while  a  pale  yellowish  mica  is  in 
some  cases  developed,  particularly  in  slides  from  specimens  taken  from 
near  the  contact  with  the  gneiss.^  The  appearance  is  such  as  to  sug- 
gest that  the  apparent  fissile  structure  is  due  to  a  lateral  compressive 
or  sheering  force  as  in  ordinary  roofing  slates,  and  that  the  force  may 
have  been  produced  by  movements  in  the  inclosing  gneiss,  or,  as  seems 
possible,  to  merely  the  expansion  of  the  mass  of  rock  itself  daring  the 
process  of  hydration  and  while  held  firmly  by  the  walls  of  gneiss. 
The  sufficiency  of  this  expansive  force  to  produce  a  platy  and  slicken.- 
sided  structure  in  pyroxenic  masses  undergoing  hydration  the  present 
writer  has  elsewhere  alluded  to.*  The  following  analysis,  hy  myself, 
shows  the  composition  ot  the  fresh,  unaltered  saxonite  from  the  south- 
ern end  of  the  dike,  all  the  iron  being  determined  as  Fe^Oa  and  the 
rarer  elements  not  looked  for: 


SiO, 

Al,0j , 

Fe,0, 

MgO 

CaO 

Ign 

Specific  gravity 


Peroont 


46.85 
16.41 
9.91 
18.72 
6.14 
8.01 


100.54 
3.21 


Pyroxenite. — Outcrop  in  gneiss.  On  divide  between  Meadow  and 
Granite  creeks.  Macroscopically  this  (No.  73175,  TJ.S.N.M.)  is  a  mass- 
ive holocrystalline  granular  rock  in  which  stout,  deep  dark-green,  nearly 
black,  crystals  of  a  hornblendic  mineral  in  sizes  up  to  five  and  eight 
mm.  in  length  are  interspersed  with  larger  indefinitely  outlined  areas, 
sometimes  40  or  50  mm.  in  diameter,  of  a  brownish  eminently  cleavable 
mineral,  suggestive  of  a  pyroxene.    These  two  minerals,  so  far  as  can 


*  On  the  Serpentine  of  Montville;  New  Jersey, 
p.  105. 


Froc.  U.  S.  Nat.  Mob.,  xi.  1888, 
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be  determined  macroscopically,  made  up  the  entire  mass  of  the  rock. 
Its  appearance  may  perhaps  be  better  understood  by  comparing?  it  to  a 
conglomerate  in  which  the  large  pyroxenic  portions  represent  pebbles 
and  the  hornblendes  the  interstitial  cement.  The  rock  is  very  massive, 
and  I  am  inclined  to  believe  an  eruptive,  though  definite  proof  is  lack- 
ing. Eruptive  or  otherwise,  it  seems  to  cover  a  very  limited  area.  The 
country  rock  is  gneiss  with  a  pronounced  banded  or  foliated  structure. 
Passing  along  through  the  woods  one  comes  suddenly  upon  an  exposure 
of  this  rock  utterly  different  in  mineral  nature  and  structure,  and  occu- 
pying an  area  so  far  as  exposed  scarcely  a  hundred  feet  in  diameter. 
Like  80  many  other  undoubted  eruptives  in  the  region,  it  occurred  in 
the  form  of  what  we  after  a  time  dropped  into  the  habit  of  facetiously 
calling  pustules.  Inasmuch  as  I  have  never  seen  any  such  sudden 
transitions  in  gneissic  rocks,  but  have  observed  basic  undoubted 
eruptives  occurring  in  just  this  manner,  I  am  naturally  inclined  to 
regard  this  also  as  an  eruptive,  though  contacts  are  wholly  obscured. 
It  is  apparently  the  deeper  lying  portion  of  an  old  and  very  small 
volcanic  neck. 

Thin  sections  under  the  microscope  show  the  rock  to  be  made  up 
wholly  of  large,  irregularly  outlined  plates  of  hypersthene,  pleochroic  . 
in  faint  reddish  and  brownish  colors,  and  a  light-green  hornblende,  as 
above  indicated.  These,  with  a  scattering  of  opaque  granules  of  iron 
ore,  comprise  the  entire  list  of  recognizable  constituents.  The  rock  is 
beautifully  fresh  and  unaltered.  The  crystallization  of  the  two  chief 
constituents  must  have  been  nearly  contemporaneous.  The  hyiiers- 
thenes  never  show  good  idiomorphic  forms,  but  the  borders  are  irregu- 
larly indented  by  the  smaller  hornblendes,  which  are  also  found  in  quite 
perfectly  outlined  forms  wholly  inclosed  by  the  hypersthenes.  As  a 
rule,  as  noted  above,  these  hornblendes  occupy  the  position  of  a  bind- 
ing constituent,  but  at  times  both  hornblendes  and  hypersthenes  occur 
intimately  associated  in  small,  imperfect  granular  forms.  Of  the  two 
minerals  the  hornblendes  are  the  better  developed.  These  show  on 
cleavage  plates  parallel  to  oo  Pi)  extinction  {\ngJes  as  high  as  14o.  An 
analysis  yielded  results  as  below,  all  the  iron  being  determined  as 
FCaOa: 


The  rock  belongs  evidently  to  the  group  of  pyroxenites  as  described 
by  Williams,*  but  can  not  be  classed  under  any  of  the  varietal  names 


*  Am.  Geologist,  July,  1890,  pp.  40-49. 
Proc.  N.  M.  94 42 
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as  given  by  him.  Hornhlendite  includes  the  closely  related  hornblende 
augites  forms  and  hypersthenite  the  pure  hypersthene  rock.  The  coin 
pound  naraehornblende-hypersthenite,  while  sufficiently  descriptive,  is 
too  cumbersome,  but  it  seems  scarcely  advisable  to  coin  a  new  name 
until'  rocks  of  this  type  shall  be  shown  to  have  a  wider  geographic 
distribution. 

Below  is  given  the  results  of  a  bulk  analysis  as  made  by  Mr.  Eakins 
(i).  In  II  is  given  the  composition  of  a  bronzite  diallage  rock  (Web- 
sterite)  from  near  Webster,  N.  C,  as  described  by  G.  H.  Williams.* 


II. 


SiO,  . 
TiO,. 
AIO3 
Cr,()4 
F«()s 
FeO  . 
MnO 
NiO  . 
CaO  . 


Per  cent. 

5i.8:{ 

.'29 
7.98 

.31 

1.48 

8  28 

Trace. 

.11 
5.26 


Per  rent. 
55.14 


.25    I 
3.48 
4.73  i 

.03  1; 


MirO.. 

HaO  . . 
K,0  .. 
NajO  . 

I^ni . . 

P,06. 


'  Percent. 
24. 10 


II. 


Percent.  ' 
2C.66  I 


.00 
.:'5 
.29 
.09 


.30 
.38  1 
.23 


8.39 


100.25 


I 


Between  South  Meadow  and  Moore  Creek  wasibund  a  second  incon- 
spicuous outcrop'of  what  is  evidently  a  varietal  form  of  the  same  rock 
(No.  02401,  U.S.N.M.).  As  in  the  last  case,  the  outcrop  is  in  the  gneiss, 
nearly  circular  in  outline,  and  of  very  limited  area,  not  over  100  feet 
in  greatest  diameter.  The  actual  contact  between  the  eruptive  and 
the  gneiss  was  obscured  by  a  zone,  some  three  or  four  feet  wide,  of  decom- 
posed material,  aiid  here  again  there  may  be  some  reason  to. doubt  the 
erujitive  natureof  the  rock.  To  consider  it  as  an. eruptive  is  certainly 
the  easiest  way  out  of  the  difficulty,  since  it  is  more  diffi<ult  to  explain 
how  mineral  aggregates  of  this  nature  could  segregate  out  of  gueissic 
rocks  of  entirely  different  mineralogical  compositon  than  it  is  to 
account  for  the  coarse  and  uniform  crystallization  in  eruptive  masses 
of  so  small  size. 

The  rock  in  the  hand  specimen  is  dense,  dark  greenish  in  color  with 
a  serp  ntinous  look  and  tiecked  with  abundant  cleavage  plates  of  dark- 
gn^en  hornblende.  On  the  immediate  surface  the  rock  weathers  to  a 
rusty  red  and  shows  not  infrequently  small  rounded  garnet-like  pro- 
tuberances, which  closer  examination  shows  to  be  large  hyperstheues 
left  ]>roje(ting,  owing  to  their  superior  durability. 

In  the  thin  section  the  rock  shows  ])lates  of  faintly  greenish,  to  almost 
colorless  hornblendes,  intersi)ersed  with  short,  stout  hyperstheues  and 
occasionally  olivines,  and  very  abunda  't,  com])aratively  large, irregular 
deep  green  ])leonasts  with  which  is  nearly  always  associated  a  magnetic 
iron  ore  which  gives  a  chromium  reaction  when  tested  in  the  borax 
bead. 

The  rock  is  very  tresh,  although  a  slight  serpentinization  has  begun 

*  Am.  Geologist,  July,  1890,  p.  44. 
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with  the  olivines.  The  spinels  are  soabiiudant  as  to  be  the  moststriking 
feature  of  the  slide  and  are  readily  recognizable  by  the  unaided  eye,  in 
the  form  of  irregular  opaque  granules  a  millimeter  or  so  in  greatest 
diameter. 

From  the  jiowdered  rock  the  spinel  was  se])arated  out  by  digestion 
with  hydrortuoric  acid.  The  material  thus  obtained  yielded  Mr.  Eakins 
results  as  below : 


1 

Per  cent. 

SiO, 

0.55 
62.  09) 

2.  «2>  ratio  1 
2.  loi 
17.  56) 
Trace.  1   .„^-     , 
16>  ratio  1 

15.  61 J 

100.69 
3.89 

Al.O, 

Cr>(), 

,  FcOj 

FeO 

MiiO .   . 

CaO 

MgO 

Specific  gravity  ^t  32.3°  c. . . 

This  reduces  readily  to  the  spinel  formula  (Mg,Fe)O.Al203,  which  is 
that  of  the  variety  pleonast,  to  which  the  mineral  has  already  been 
refer  n»d. 

A  bt.lk  analysis  of  the  rock  yielded  me  results  as  below,  no  attempts 
being  made  at  determining  the  rarer  constituents: 


Per  cent. 


SiO, !  44.01 

AlO,....: 11.76 

Fe.Oj* I  15.01 

MffO  .  25.55 

CaO 4.06 


100.39 


Diabase. — Granite  Creek,  Madison  County.  These  are  coarsely  crys- 
talline rocks  (No.  C2403,  U.S.N.M.),  in  most  cases  readily  recogniza- 
ble in  the  field  as  diabases,  though  in  some  instances  the  uralitization  of 
the  augitic  constituent  had  gone  so  far  that  in  the  hand  specimen  the 
nx-k  might  easily  be  mistaken  for  a  diorite.  In  the  thin  section  they 
present  nothing  of  s))ecial  interest.  The  ophitic  structure  characteris- 
tic of  diabases  is  not  prominently  developed.  There  are  broad  areas 
of  badly  kaolinized  ))lagioclases  interspersed  with  augites,  iron  ore,  and 
o<;casioual  quartz  granules  and  shreds  of  brown  mica,  together  with 
more  or  less  uralitic  hornblende  and  chlorite. 

Basalt. — Tile  high  flat-topped  plateau  northeast  and  east  of  Virginia 
City  is  comjiosed  exclusively  of  basalt  with  interbedded  tuffs,  the 
whole  being  underlaid  by  andfesites,  which  are  exposed  only  in  the  dry 
gulches  down  well  toward  the  level  of  the  town  (Nos.  62405  and 
0240G,  U.S.N.M.).     The  basalts  vary  in  color   from  dull  reddish  to 

*  AH  iron  determiDed  at  FeiO;j. 
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nearly  black,  and  in  structure  from  coarsely  vesicular  to  compact,  and, 
as  a  rule,  showing  olivines  developed  in  such  sizes  as  to  be  recogniza- 
ble to  the  unaided  eye. 

As  a  rule  the  samples  collected  present  no  points  of  exceptional 
interest,  though  from  an  outcrop  on  the  divide  between  the  two  south 
branches  of  Moore  Creek  a  quartzose  variety  was  found  which  needs 
mention.  Macroscopically  the  rock  is  dense,  compact,  of  a  dark  gray 
color,  and  studded  with  numerous  rounded  or  oval  spots,  2  to  3  mm.  in 
diameter,  showing  a  whitish  center  surrounded  by  two  narrow  zones, 
the  inner  greenish  in  color,  and  the  outer,  an  irregular  and  imperfect 
one,  w  hitish.  In  the  thin  sections  these  spots  show  a  rounded  nucleus 
of  quartz  surrounded  by  a  zone  of  pale-green  angite,  and  these  in  turn 
surrounded  by  a  zone  of  nonstriated  feldspars  (?).  The  nature  of  this 
last  constituent  could  not  be  made  out  beyond  doubt  in  the  sections  at 
hand.  The  mineral  is  biaxial  and  gives  iuclined  extinctions,  the  gen- 
eral behavior  being  that  of  a  potash  feldspar.  With  the  exception  of 
this  imperfect  outer  zone  the  occurrences  are  apparently  in  every  way 
similar  to  those  described  by  Diller*  and  Iddings,tand  are  to  be 
accounted  for  in  a  similar  manner. 

Eornhlende  andesite. — Old  Tollhouse  on  road  leading  from  Postle- 
waite  Creek  toward  Virginia  City  (No.  728(57,  U.S.X.M.).  This  is  a 
gray  andesite  of  ordinary  type,  showing  to  the  unaided  eye  coal  bhujk 
hornblendes,  hexagonal  folia  of  black  mica  from  one  to  two  mm.  in 
dianiet er,  and  abundant  small  plagioclase  phenocry sts.  The  microscope 
brings  to  light  no  points  of  unusual  interest.  The  rock  is  finely  exiwsed 
in  the  hillside  at  the  tollhouse,  and  is  found  to  underly  the  basalt 
forming  the  plateau  to  the  west.  The  same  rock  occurs  again  at  Vir- 
ginia City,  where  it  has  been  used  in  the  construction  of  several  build- 
ings. On  the  east  side  of  Alder  Gulch,  also  underlying  the  basalt,  a 
similar  rock  occurs,  but  in  which  the  hornblende  seems  to  have  been 
wholly  replaced  by  the  black  mica. 

Liparites, — Cherry  Creek  on  west  si<le  of  Madison  Valley.  The 
only  eruptives  here  (Xo.7294:3,  U.S.X.M.)  are  liparites  and  diabases,  the 
first  occurring  only  in  remnants  of  thin  sheets  on  the  slopes  north 
of  the  creek,  and  in  isolated  patches  for  several  miles  to  the  south- 
ward. The  prevailing  type  is  a  light  reddish  or  gray  and  but  slightly 
porphyritic  rhyolite,  sometimes  coarsely  spherulitic.  The  material  is 
of  such  slight  density  as  to  have  been  transported  by  spasmodic 
streams  clear  to  the  opposite  side  of  the  valley  in  masses  of  even 
10  feet  in  diameter.  Wind  blown  sand  has  in  many  cases  hollowed 
these  out  .into  a  mere  shell.  Older  eruptives  in  the  form  of  dikes  of 
diabase  occur  well  down  in  the  edge  of  the  valley,  outcrops  running 
parallel  with  the  i)revailiug  schists.  These  in  the  hand  s])ecimens  are 
holocrystalline  granular  rocks,  dark  gray  in  color,  and  in  which  an 


*Am.  .Jour.  Sti.,  xxxiii,  Jan.,  1887,  p.  45. 
t  Aui.  Jour.  Sci.,  xxxvi,  Sept.,  1888,  p.  208. 
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abundant  sprinkling:  of  a  dark-greenish  black  liornblendie  mineral  in  a 
gray  feldspatbic  base  is  readily  recognized. 

In  the  thin  sections  the  most  abundant  constituent  is  hornblende,  in 
broad  plates  of  green  color  and  fibrous  aspect  such  as  to  at  once  sug- 
gest that  they  are  wholly  secondary,  that  is,  uralitic;  accompanying 
these  are  small,  irregular  liecks  of  brown  mica,  which  is  also  secondary. 
The  groundmass  of  the  rock  is  composed  of  badly  kaolinized  feldspars, 
in  part  at  least  plagioclastic,  and  granular  quartz.  Frequent  patches 
of  a  dirty  brownish  amorphous  matter,  acting  between  crossed  nicols 
like  a  gum,  are  evidently  residual  products  from  the  decomposition  of 
titaniferous  iron.  Miueralogically  the  rocks  may  be  classed  as  quartz 
diorites,  but  I  am  inclined  to  regard  them  as  altered  diabases. 

Porphyrite, — On  the  eastern  sicle  of  the  valley,  in  the  upper  valley  of 
Bear  Creek,  the  eruptives  occur  in  the  form  of  three  sheets  of  ])ori)hy- 
rite,  a  liparite,  sind  two  inconspicuous  outcrops  of  a  dense  greenish 
basaltic  rock  closely  related  to  that  described  as  occurring  near  Fort 
Ellis.  Between  Bear  and  Indian  Creek,  to  the  southward,  are  extru- 
sions of  basalt.  The  most  conspicuous  eruptive  on  this  side  of  the 
valley  is  that  ibrming  the  niass  of  Lone  Mountain,  and  which  is  found 
in  the  form  of  sheets  and  dikes  in  the  Cretaceous  and  older  beds  of 
the  surrounding  hills.  As  exposed  in  the  canon  of  Cedar  Creek  (Nos. 
728()(>  and  72880,  U.S.N.M.),  the  mass  is  evidently  laccolitic  in  Cre- 
taceous sandstones.  The  entire  thickness  of  the  mass  as  exposed  can 
not  be  less  than  3,000  feet.  In  its  most  conspicuous  development  the 
rock  is  a  compact  light-gray  hornblende  porphyrite,  with  both  horn- 
blen<le  and  feldspars  sufticiently  developed  to  be  recognizable  by  the 
unaided  eye.  Black  mica  is  commonly  present,  and  near  the  lower 
contact  this  mineral  prevails,  to  the  entire  exclusion  of  the  hornblende. 
(No.  72880,  r.S.N.M.)  This  variety  of  the  rock  is  further  character- 
ized by  abundant  rounded  blebs  of  quartz. 

In  tin*  thin  section  the  prevailing  type  shows  a  groundmass  varying 
from  densely  microlitic  or  felsitic  in  samples  from  near  upper  contact 
to  finely  microgranular  in  specimens  more  remote.  Phenocrysts  of 
striated  fehlspars  and  green  hornblendes  are  abundant,  and  occasion- 
ally rounded  blebs  of  quartz  occur.  The  feldsi)ars  are  in  most  sec- 
tions opaque  through  decomposition,  and  an  abundance  of  secondary 
calcite  indicates  that  fhey  belong  to  a  lime-rich  variety.  The  mass, 
as  shown  by  specimens  collected  at  various  points,  is  very  uniform 
throughout  in  structure  and  mineral  composition.  Xear  the  lower 
contact,  as  found  in  the  canon  of  Cherry  Creek,  it  becomes  a  dense, 
almost  porcelain-like  rock,  breaking  with  a  beautiful  conchoidal  frac- 
ture (No.  (iGt>28,  U.S.N.M.).  This  variety  .Niio»vs  under  the  microscope 
a  dense  felsitic  groundmass,  with  many  small,  rounded,  and  wedge- 
shape  bits  of  quartz  and  feldspars.  Through  weathering,  the  upper 
I)ortion  of  the  peak  has  become  hollowed  out  so  as  to  resemble  a  vol- 
canic crater  broken  down  on  the  side  facing  the  valley.    The  rock  is 
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also  exposed  in  the  upper  portion  of  Jackass  Creek,  t^)getlier  with  dikes 
of  diabase. 
]/^  Pyroxenite;  Websterite. — Well  up  on  the  hills  north  of  the  first  basin 
of  Jackass  Creek  was  fouud  another  inconspicuous  outcrop-of  a  doubt- 
fully eruptive  rock  somewhat  similar  in  its  mode  of  occurrence  to  the 
pyroxenites  already  described.  In  the  hand  si>e<»Jmeh  the  rock  (No. 
G2442,  U.S.N.M.)  shows  to  the  unaided  eye  agranular  a^^gregate  of 
dark  bronze,  gray,  and  green  minerals  suggestive  at  once  of  a  pyrox- 
enite. Thin  sections  under  the  microscope  show  a  fine  granular  aggre- 
gate of  light-grdfen  diallnge  and  colorless  enstatite  with  included  folia 
ol  brown  mica,  and  occasional  interstitial  areas  of  lime  Ho<la  feldspars 
and  more  rarely  a  colorless  biaxial  mineral,  showing  in  polarized  light  the 
wavy  banding  characteristic  of  intergrowths  of  orthodase  and  albite. 
An  attempt  at  isolating  this  mineral  for  microchemical  tests  i>rove4l 
unsu(;cessful  owing  to  its  small  quantity.  The  colorless  mineral  thus 
obtained  gave  always,  when  evaponited  with  hydrofiuorsilicic  acid, 
abundant  beantilullyi)orfect  hexag<mal  forms  of  sodium  silico-fiuoride 
and  stellate  groups  of  calcium  silico-tiuoride,but  no  ]K>tash  salts  so  far  as 
could  be  observed.  The  percentage  of  potash  shown  in  the  bulk  analy- 
sis is,  however,  suggestive  of  some  other  potash-bearing  mineral  than 
the  mica,  though  it  is  of  course  possible  it  may  conu^  in  part  from  the 
pyroxenes.  The  <liallage  is  but  faintly  green  and  at  times  almost  col- 
orless in  tlie  section,  and  with  difficulty  disthiguished  at  all  times  from 
the  enstatite.  Besnles  the  usual  j)rismatic  cleavage  it  shows  distinct 
partings  jiarallel  with  both  ac  V  i  and  oo  P  oo.  In  longitudinal  sections 
it  is  at  times  (piite  fibrous,  but  carries  no  inclusions  of  note  except  the 
brown  niica.  The  enstatite  is  almost  perfectly  colorless  and  never  notice- 
ably dichroic.  Enstatite  and  diallage  make  up  the  main  mass  of  the 
rock,  the  former  being  more  conspicuous  in  the  hand  specimen. 

The  rock  must  evidently  be  classed  with  tlie  pyroxenites,  though 
showing  transitional  tendencies  toward  gabbro. 

Bulk  analysis  yielded  me  results  as  below.  The  ignition  with  sodiuai 
carbonate  indicated  the  presence  of  manganese,  but  which  was  not 
determined  quantitatively.  Chromium  and  other  rarer  elements  nf»| 
looked  for.     All  iron  <*alculated  as  FeO. 


IVrroiit. 


SiO, 54.12  I 

Al,(), 7.91  , 

F.M) 12.^7  1 

ChO 6.21  . 

MgO 18.64 

K,(»    1.191 

Na,0 .44  I 

iw».  :w  I 

specific  uravity  in  bulk 3. 30  , 
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Biorite  porphyrite. — About  six  miles  northwest  from  Three  Forks, 
Jeflferson  Couuty.  The  eruptives  occur  here  in  the  form  of  three 
approximately  ])arallel  ridges.  The  outcrops  are  not  continuous,  but 
form  a  series  of  rounded  knolls  covered  with  scanty  soils  through 
which  project  the  augular  or  rounded  fragments  into  \i^hich  the  rock, 
weathers. 

The  most  easterly  of  the  three  ridges  shows  outcro])S  in  large 
rounded  masses  of  a  coarse  gray  and  pinkish  granitic-appearing  diorite 
in  which  black  hornblende  and  pinkish  or  gray  feldspars  are  easily 
recognized  by  the  unaided  eye.  This,  separated  by  wide  ravines  and 
benches,  is  succeeded  by  a  compact  dark  gray  fine-giained  micaceous 
rock  in  which  only  small  scales  of  black  mica  in  a  very  finely  granular 
base  are  recognizable,  .and  this  in  its  turn  by  a  very  tyjncal  diorite 
porphyrite,  a  dark  gray  very  compact  rock  thickly  studded  with  black 
hornblendes  of  all  sizes  up  to  15  or  20  mm.  in  length,  and  often  in 
stellate  clusters  of  radiating  individuals  some  25  mm.  in  diameter. 
The  field  relationships  of  the  last  two  varieties  were  somewhat  obscure, 
but  although  never  observed  grading  into  one  another,  little  doubt  was 
felt  at  the  time  but  that  they  were  portions  of  the  same  mass. 

In  thin  section  the  first  mentioned  (Xo.  T.U 70,  U.S.N. M.),  the  gran- 
ite-lfke  rock,  is  found  to  consist  of  large  plates  of  muddy  and  impure 
orthoclase  and  i)higioclase  feldspars  with  interstitial  quartz,  deep 
green  hornblendes,  and  occasional  light-green  augites,  scattering  apa- 
tites, si)henes,  an.  occasional  zircon  (?),  and  the  usual  iron  ores.  The 
second  variety,  the  compact  finely  granular  rock  with  microscopicanica 
shows  in  the  section  a  finely  holocrystalline  groundmass  of  Stout  idio 
morphic  plagioclases  and  orthoclase  in  br(»ad  plates  with  abundant 
sprinklings  of  green  hornblende,  i)aler  green  augites,  brown  mica,  iron 
ores,  apatites  and  sphenes.  A  jiart  of  the  hornblendes  are  original  and 
a  part  secondary  after  the  augites.  The  rock  is  not  distinctly  j)orphy- 
ritic,  and  the  structure  as  a  whole  is  panidiomorphic.  Occasional  large 
plates  of  a  nonstriated  feldsjiar  inclosing  small  augites  and  plagio- 
clases give  rise  to  ojdiitic  forms.  The  third,  the  porphyritic  variety, 
shows  a  similar  mineral  com[)osition,  but  somewhat  variable  structure. 
Certain  slides  show  a  dense  microgranular  feldspathic  base  carrying 
occasional  rounded  blebs  of  quartz  and  ])hen()crysts  of  plagioclase  and 
deej)  green  hornblende  and  smaller  augites  in  good  idiomorphic  forms; 
others  show  a  structure  almost  granitic  and  with  interstitial  quartz. 
Hornblende  occurs  both  as  ])henocry8ts  and  as  a  constituent  of  the 
groundmass,  but  in  the  latter  case  is  always  an  alteration  ])roduct  of 
the  augite.  Mica  in  this  variety  of  the  rock  is  much  less  abundant 
than  in  the  last,  and  is  at  times  almost  wholly  lacking.  All  inter- 
mediate grades  of  structure  exists  from  the  close-grained  porphyritic 
to  the  granitic,  and  the  mass  as  a  whole,  if  as  supposed  all  portions 
belong  to  the  same  magma,  offers  an  interesting  field  for  those  who  are 
dispose<l  to  make  structural  diflerences  a  basis  for  rock  classification. 
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Quartzose  hornblende  porphyrite. — Willow  Creek  at  Lower  Gaiiou. 
The  eruptive  here  pccurs  as  an  intrusive  sheet  or  boss  through  the 
Potsdam  quartzites.  On  the  east  side  of  the  creek  the  maas  is  prac- 
tically a  boss,  throwing  the  quartzites  on  the  north  far  out  of  position. 
Kear  the  canon  the  mass  begins  to  narrow  and  passes  westward  as  a. 
broad  sheet  or  dike  dipping  with  the  quartzites  which  appear  both 
above  and  below. 

In  the  canon  the  eruptive  is  finely  exposed  in  vertical  cliffs  a«huii- 
dred  or  more  feet  in  height  and  is  broken  by  nearly  vertical  joints  into 
rudely  columnar  masses  from  six  to  ten  feet  in  diameter.  By  joints 
running  parallel  with  the  strike  the  rock  is  in  places  also  broken  into  & 
series  of  sheets  varying  from  an  inch  to  a  foot  or  more  in  thickness. 
East  of  Willow  Creek  the  main  sheet  divides,  forming  two  sheets,  with 
the  Potsdam  quartzites  and  shales  lying  between  them,  and  through 
w^hich  has  been  extruded  a  brownish  coarsely  pori)hyritic  andesite. 

The  normal  rock  (No.  02407,  U.S.N.M.)  is  a  dense  light  gray,  some- 
times almost  white  or  faintly  yellowish,  felsitic  to  microgi*anular  mass 
with  inconspicuous  phenocrysts  and  imperfect  needle-like  hornblendes. 
Ko  (juartzes  are  microscopically  apparent.  Occasional  bands  are 
apparently  holocrystalline,  though  this  variety  was  so  badly  decom- 
posed as  to  crumble  and  sami>les  fresh  enough  for  study  were  not 
obtained. 

In  the  section  the  rocks  show  a  very  dense  microcry stall ine  ground- 
mass  ot  quartz  and  feldspar  particles,  bearing  abundant  micro-pheno- 
crysts  in  the  form  of  dihexahedral  quartzes  and  larger  feldspars,  a  large 
portion  of  which  are  orthoclase,  though  a  few  striated  forms  are  occa- 
sionally seen.  The  hornblendes,  although  recognizable  macroscopically 
as  fine  needles,  are  scarcely  visible  at  all  in  the  section  owing  to  a  decom- 
position which  has  given  rise  to  calcite  and  chloritic  products.  The 
only  striking  feature  of  the  rock  is  the  abundance  of  the  small  quartz 
phenocrysts  and  their  i)eculiar  skeleton-like  forms,  due  to  niimenms 
empty  cavities  and  inclosures.  Partial  analysis  on  a  fresh  compact 
sample  yielded : 

I  I 

IVrcviit. 


SiO, 

K,() 

Nu./)  (hy  ilillt-n'iiro). 


67.43 

3.40  I 
5.  HI 


The  hornblende  andesite  mentioned  above  (No.  02408,  U.S.N.M.)  is 
macroscopically  a  somewhat  dense,  brownish  or  gray  rock  thickly  stud- 
ded with  white  feldspar  phenocrysts  in  all  sizes  up  to  ten  mm.  in  greiitest 
diameter.  In  the  thin  section  it  shows  a  dense  feldspar  microlitii* 
groundmass  with  strongly  marked  fiuidal  structure,  and  which  l>ears 
only  the  porphyritic  feldspars  above  noted,  and  numenms  badly  de4*om- 
posed  and  corroded  areas  which  form  their  outlines  are  assumed  to  have 
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beeu  hornblendes.  Subjected  to  chemical  tests  the  rock  yields  2.5  per 
cent,  of  potash  (K2O). 

Lamprophyres. — Between  South  Bouldor  and  Antelope  creeks.  The 
intrusives  here  are  a  gray  to  pinkish  micaceous  syenite  and  a  dark  gray, 
basic  porphyritic  rock  immediately  overlying  it.  Both  are  intrusive  in 
Cretaceous  sandstones.  The  basic  rock  (No.  (>2409,  U.S.N.M.) occurs  in  a 
sheet  apparently  fifteen  to  twenty  feet  in  thickness,  though  this  could  not 
be  determined  for  a  certainty  owing  to  lack  of  exposures.  This  rock  in 
the  hand  specimen  shows  a  gray  and  ai)parently  crystalline  groundmass 
thickly  studded  with  deep  greenish  black  very  perfectly  formed  augites 
and  olivines  and  very  numerous  minute  flecks  of  brown  mica.  The 
augites  in  extreme  cases  are  ten  mm.  in  length  and  half  as  broad;  forms 
five  mm.  in  length  are  common. 

As  seen  under  the  microsco}>e  and  with  a  j)ower  of  eighty  diameters^ 
the  rock  presents  a  colorless  feldspathic,  holocrystalline  (?)  ground- 
mass,  carrying  scattering  granules  of  iron  ore,  numerous  greatly  elon- 
gated dusky  ai)atites,  a  few  small  augites,  abundant  elongated  and  very 
irregularly  outlined  shreds  of  brown,  strongly  dichroic  mica  and  the 
porj)hyritic  augites  and  olivines  above  noted.  The  rock  is  beautifully 
fresh  and  unaltered. 

The  porphyritic  augites  show  very  perfect  crystal  outlines  of  the 
ordinary  type;  twin  forms  are  rare.  Inclosures  are  minute  and  limited 
to  what  is  apparently  portions  of  the  groundmass,  iron  oxides,  and 
mica  scales;  a  faint  zonal  structure  is  sometimes  ai)parent.  The 
olivines  are  also  at  times  in  very  perfect  crystal  forms,  though  more 
frequently  rounded  with  extremely  irregularly  toothed  or  etched 
outlines  closely  bounded  by  small  shreds  of  the  brownish  mica.  Tliis 
feature  is  likewise  occasionally  shown  by  the  augites.  The  mica  itself 
never  shows  hexagonal  outlines,  but  is  always  in  very  irregular  and 
greatly  elongated  folia. 

The  groundmass. — Revolved  between  crossed  nicols  no  portion  of  the 
field  remains  entirely  dark,  but  breaks  up  into  irregularly  bounded 
areas  showing  at  times  an  almost  granular  structure,  but  moie  com- 
monly one  imperfectly  columnar-radiating,  the  dark  wave  merging  from 
one  portion  to  another,  and  in  few  rases  showing  crystal  outlines 
sufticiently  well  defined  for  determination.  Occasional  elongated  forms 
show  a  maximum  extinction  paralled  and  at  right  angles  with  the  axis 
of  elongation.  In  rare  instances  still  others  occur  showing  twin  striie 
characteristic  of  plagioclase  feldspars,  but  beyond  this  the  microscope 
tjiils  to  give  satisfactory  results.  Xo  interference  figures  are  obtaina- 
ble nor  are  cleavage  lines  apparent.  An  attempt  was  made  at  sej)a- 
rating  the  minerals  of  the  groundmass  by  means  of  specific  gravities, 
but  results  were  not  particularly  satisfactory  owing  to  inclosures  of 
mica  and  iron  ores.  After  repeated  attempts  a  small  amount  coming 
d^wn  at  2.0  and  showing  under  the  microscope  no  admixture  of  augites,. 
olivine,  or  iron  ores  was  obtained,  which  yielded  me  on  analysis  as  below. 
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The  deterininatioiis  were  not  duplicated,  and  can  be  regarded  little 
more  than  suggestive. 


j  Per  cent. 


SiOa '  60.68  , 

Al.Os  and  Fe^jO^ 21. 71  I 

CaO 3.03  I 

KaO i  7.31 

Na^O  ( by  difference) •  6. 63  | 

99.36 


I 


Evidently  a  mixture  of  potash  and  soda-lime  feldspars.  A  bulk 
analysis  of  the  rock  as  made  by  L.  G.  Eakins,  of  the  U.  S.  Geological 
Survey,  yielded  the  results  given  in  column  i,  on  p.  670. 

In  the  dry  ravines  and  gulches  near  by,  and  on  the  north  side  of  the 
road  leading  from  Antelope  to  South  Boulder  Creek  were  found  obscure 
outcrops  of  what  from  its  ])osition  was  assumed  to  be  the  same  rock, 
but  which  in  a  state  sufficiently  fresh  lor  examination  could  be  found 
only  in  small  rounded  bowlders,  the  main  mass  of  the  rock  having  so 
thoroughly  rotted  as  to  be  easily  dug  out  with  the  hand  pick.  The 
freshest  nodules  obtained  showed  on  a  broken  surface  a  deep  dark 
greenish  gray  indistinctly  porphyritic  rock  in  w^hich  olivines  and  aug. 
ites,  with  occasional  flecks  of  brown  mica,  are  determinable  by  a  pocket 
lens.  In  the  thin  section  this  variety  is  nearly  if  not  quite  holocrys- 
talline.but  its  structure  badly  obscured  by  decomposition.  A  clear 
glassy  sanidin  intergrown  with  plagioclase  is  readily  made  out,  green 
augites,  brown  mica,  and  badly  altered  olivines. 

During  a  previous  season  (1880)  small  outcrops  of  a  somewhat  simi- 
lar rock  were  found  near  Cottonwood  Creek  and  east  of  the  Gallatin 
Eiver  in  Gallatin  County.  These  on  comparison  proved  to  be  undoubt- 
edly porticms  of  the  same  magma,  but  oft'er  some  interesting  peculiari- 
ties. I  find  these  described  as  follows  in  my  notes  of  the  winter  of 
188(>-'87: 

Macroscopically  this  rock  (No.  38590,  U.S.N.M.)  consists  of  a  compact 
aphanitic,  dark  gray  or  nearly  black,  sometimes  brownish,  grouudniass 
in  which  are  embedded  abundant  dark  green  porphyritic  olivines  and 
augites  of  all  sizes  up  to  five  millimeters  in  greatest  diameter. 

Microscopically  the  rock  is  both  unique  and  beautiful.  In  a  dense 
groundmass  of  a  light  gray,  sometimes  brownish  color,  consisting  of  a 
colorless  or  gray  undeterminable  mineral,  augite  microlites,  small  scales 
of  brown  mica,  and  grains  of  iron  ore,  are  embedded  beautiful  large  clear 
grains  of  olivine  and  augite,  these  two  minerals  alone  constituting  the 
por])hyritic  ingredients. 

The  olivines  oc(!ur  in  clear,  cx)lorless,  rounded,  and  irregularly  cor- 
roded forms,  scattered  singly  or  in  polysomatic  groups,  as  shown  in 
figure  8,  and  often  in  close  juxtaposition  with  the  augites.  They  are 
beautifully  clear  and  fresh,  with  but  few  inclosures  of  magnetite  and 
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POLYHOMATIC  OLIVINES. 
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glass  cavities.  A  cliloritic  or  serpeiitinous  alteration  has  set  in  and 
the  crystals  are  traversed  by  the  characteristic  irregular  canals  of 
brightgreeiiishblue  secondary 
matter  and  scattering  grains 
4)f  iron  ore.  The  augites  occur 
in  sizes  fully  equal  to  those  of 
tlie  olivines,  and  are  of  a  clear 
.  light  green  or  faint  yellow 
color  in  section.  They  con- 
tain very  numerous  inclosures 
of  the  groundmass,  a  brown 
dichroic  mineral,  evidently 
mica,  grains  of  iron  ore,  and 
glass.  As  a  rule,  the  crystal 
outlines  are  far  from  perfect, 
the  mineral  having  suffered 
from  the  corrosive  action  of 
the  magma  even  more  than  the 
olivine  The  mineral  is  per- 
fectly fresh  and  clear,  shows 
sharply  developed    i)ri8inatic 

cleavages  and, gives  maximnni  extin<*tions  on  clinopinacoidal  sections 
of  4;P.     Like  the  olivine,  it  occurs  both  in  scattered  and  isolated  single 

<*rystals  and  in  groups.  Twin 
forms  are  cr)mmon  after  the 
ordinary  tyjie.  Augite  and 
olivines  often  occur  in  such 
close  juxtaposition  as  to 
have  mutually  interfered  in 
l)rocess  of  growth  (see  tig- 
ure  0).  So  marked  an  inter- 
ference between  minerals 
belonging  to  the  earliest 
stages  of  consolidation  and 
occurring  in  widely  scat- 
tered groups  in  an  unindivid- 
ualized  groundmass  can  be 
accounted  for  only  on  the 
supi)osition  that  neither  min- 
eral is  a  direct  secretion  from 
the  magma,  but  that  they 
are  residuals  of  an  earlier 
crystallization  in  which  con- 
solidation had  proceeded  so 
far  that  free  growth  was  no 
longer  iiossible.  The  pres- 
ent roundeil,  scattered,  clustered,  or  isolated  conditions  being  due  to 
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refusion,  such  as  almost  completely  destroyed  original  structures  with- 
out wholly  obliterating  the  minerals  belonging  to  the  lirst  stages  of 
consolidation.  The  mere  rounding  alone  of  either  mineral  could  not 
be  considered  as  indicative  of  other  conditions  than  are  so  frequently 
shown  by  those  minerals  which  belong  to  the  earliest  generation  and 
which,  owing  to  reelevaticm  of  temperature  or  diminution  of  pressure 
have  become  again  partially  dissolved  by  the  molten  magma.  Among^ 
crystals  which  develop  freely  in  a  more  or  less  viscid  magma,  however, 
no  such  interference  as  here  shown  could  have  occurred,  and  we  must 
conclude  that  their  first  crystallization  took  place  under  more  restricted 
circumstances.  * 

The  gray  material  constituting  the  greater  portion  of  the  ground- 
mass  is  here  not  suflBciently  crystalline  for  optical  determination* 
Under  a  power  of  170  diameters  it  shows  only  a  scaly,  granular  aggre- 
gate of  a  colorless  mineral  or.  minerals,  polarizing  in  light  and  dark 
colors,  with  the  individual  granules  blending  into  one  another  as  the 
stage  is  revolved;  often  an  imperfect,  spherulitic  structure  is  devel- 
oped. The  api)earance  suggested  that  nepheline  or  melilite  might  be 
one  of  the  constituents,  but  micro-chemical  tests  failed  to  show  a  tra«e 
of  either  mineral,  tbough  an  analysis  of  the  iiortion  soluble  in  hydro- 
chloric acid  (p.  070)  is  very  suggestive.  From  the  high  ])ercentage  of 
silica  and  ])otash  shown  by  the  comi)lete  analysis  it  must  be  inferred 
that  an  acid  feldspar  is  a  prominent  constituent.  Occasional  areas  of 
colorless  glass  are  seen,  but  by  far  the  greater  part  of  the  grouudniass 
is  composed  of  the  white  substance,  presenting  always  the  peculiar 
scaly-granular  structure  above  described,  and  which  isainlike  anything 
I  now  recall,  excepting  as  sometimes  displayed  in  rocks  of  the  phonoHte 
or  trachyte  groups.  Very  evenly  distributed  throughout  the  entire 
groundmass  are  innumerable  small  flecks  of  brown  mica  and  augite 
microlites.  These  last  are  peculiarly  beautiful  and  interesting,  showing 
every  stage  from  mere  skeleton  outlines  inclosing  areas  of  groundmass, 
elongated,  needle  like  forms  with  crenate  and  undulating  borders,  to 
quite  perfectly  outlined  crystals. 

As  shown  in  the  section  they  are  faintly  greenish,  or  nearly  colorless. 
Between  crossed  nicolsthe  larger  forms  show  cores  giving  lively  bluish 
or  purple  polarizations  colors,  while  the  borders  are  very  faint  yellow. 

Although  small  and  imperfect,  the  optical  and  crystallograpbic 
properties  are  readily  determined,  and  agree  with  those  of  normal 
augite.  jS^o  microlites  were  observed  which  cT)uld  with  certainty  be 
referred  to  olivine.  The  abundant  small  scales  of  brown  mica  are 
scattered  singly  and  in  small  clusters  quite  uniformly  throughout  the 
groundmass.  It  is  noticeable,  however;  that  in  the  immediate  vicinity 
of  the  corroded  augites  they  often  occur  in  greater  abundance,  and  in 
particular  where  augites  and  olivines  lie  m  close  juxtaposition.  The 
space  is  then  often  filled  with  a  perfect  cloud  of  the  small  mica  scales^ 
as  I  have  attempted  to  show  in  figure  10.  1  think  that  there  can  be  no 
doubt  that  these,  and  perhaps  all  the  micas,  and  augite  microlites  as 
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well,  result  from  a  recrystallization  of  tbe  material  derived  by  refusion 
mainly  from  the  older  oli  viues  and  augites.  The  residual  augites  are  not 
separated  from  the  groundmass  by  a  sharp  line,  as  might  be  imagined 
from  an  examination  of  the  figure  alone,  but  pass  into  it  by  slight 
gradations. 

The  above-described  minerals,  together  with  small  grains  of  iron 
ore  and  innumerable  minute, 
greatly  elongated,  needle- 
like crystals  of  a  brownish 
color,  and  which  occur  singly 
or  radiating  in  every  direc- 
tion from  an  indefinite  nu- 
cleus, complete  the  list  of 
recognizable  constituents. 

A  second  variety,  found  in 
inconspicuous  outcrops  a  few 
rods  away,  was  described  as 
follows: 

Macroscopically  this  rock 
<jonsists  of  a  compact  apha- 
nitic  groundmass  of  dark 
brown  color,  carrying  abun- 
dant greatly  altered  olivines  .^  ^^^  ^^ 
and  augites.     Under  the  mi- 

,  ,  1  CX)RRODED  OLINTNES.  ACGITES,  AND  SECONDARY  MICA. 

croscoi)e    the     groundmass 

shows  a  brownish,  partially  a.-«h..n.«.  ^.-a..,u..  c_M.ca. 

devitrified  base,  traversed  in  ''^"•"  •^^""•"' ''"  ^«^'  ^  "^  ^  '^ 

every  direction  by  innumer- 
able, short,  thin,  yellowish  or  brownish  flecks  of  a  dichroic  mica-like 
mineral,  which  are  light  yellowish  when  the  plane  of  vibration  of  the 
light  is  at  right  angles  to  the  axis  of  greatest  elongation  and  brownish 
when  it  is  parallel.  Between  crossed  uicols  these  give  maximum  extinc- 
tions and  become  almost  completely  obscured  when  their  longer  axes 
coincide  with  the  plane  of.  either  nicol,  and  are  of  a  light  yellowish 
color  at  intermediate  points.  They  are  too  minute  and  with  too  imper- 
fect outlines  for  a  more  accurate  determination  of  their  optical  proper- 
ties, but  are  undoubtedly  of  biotite  or  an  allied  mica.  These  flecks, 
together  with  innumerable  light  greenish  elongated  augite  microlites, 
are  so  abundant  as  to  form  a  dense,  almost  felt-like  groundmass,  in 
w^hich  are  embedded  the  abundant  ])orphyritic  augites  and  olivines. 

As  above  noted,  both  these  minerals  are  badly  altered  though  the 
augite  is  still  shown  in  a  few  sections  in  the  form  of  broad,  rounded 
plates  of  a  light  greenish  color,  with  sharply  defined  prismatic  cleav- 
ages, and  containing  very  many  large  inclosures  and  embayments  of 
the  groundmass.  The  olivine  lias  comi)letely  decomposed,  and  but  for 
the  characteristic  crystal  outlines  of  the  i)seudomorphs  w  ould  be  unrec- 
ognizable.   The  product  of  this  decomposition  is  in  part  a  very  light 
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greeuisb  chloritic  substance,  and  in  part  a  colorless  substance  so  thor- 
oagiily  impregnated  with  minute  i^-pecks  of  o])acite  as  to  give  it  a  bluish 
hue,  remotely  resembling  hauynite.  This  s<  condary  substance  acts 
faintly  on  polarized  light,  and,  being  insoluble  in  boiling  acids,  is  pre- 
sumably chalcedony.  Were  it  not  that  tbe  outlines  of  these  ])sendo- 
morphs  are  plainly  those  of  olivines,  and  the  amount  of  this  insoluble 
substance  increases  proportionally  with  the  alteration  the  crystals  have 
undergone,  I  should  hesitate  to  designate  them  as  olivine  derivatives. 

Although  this  rock  shows  certain  structural  peculiarities,  differing 
from  that  just  described,  I  am  at  present  disposed  to  regard  it  as  a 
portion  of  the  same  flow  solidifying,  it  may  be,  under  slightly  different 
conditions,  and  having  undergone  greater  changes  since  its  eruption. 

Below  are  given  the  results  of  analyses  on  the  three  tyi)es  indicated, 
Nos.  I  and  iii  beiiig  by  Mr.  L.  G.  Eakins,  and  No.  ii  by  Dr.  Chatard, 
of  the  U.  S.  (Geological  Survey.  No.  i  is  the  fresh  porphyritic  variety 
from  South  Boulder  and  Antelope  Creek  (No.  62409,  U.S.N.M.);  No.  ii 
the  variety  collected  in  188G  from  near  Cottonwood  Creek  (No.  3851)(», 
U.S.N. M.);  No.  ill  the  variety  found  in  nodular  nuisses  in  deccmiposed 
material  as  just  described,  and  No.  iv  a  rock  from  the  Absaroka  range, 
as  described  by  Iddings.* 


I. 


SiO, 

TiO, 

P.O5 

SO,    

Al,Oj 

i^r/), 

Fh,0j    

FeO 

MnO 

CaO 

Mj?0 

kJ) 

Nji,0 

BaO 

H,0 

Ign 

Specific  gravity... 


I.      "I 


ir. 


III. 


IV. 


Per  cent.  \  Per  cent.    Per  cent.    Per  c^vt. 


50.  82 
.59 
.20 

"ii.44 
.03 
.25 

8.94 
.19 

8.14 
14.01 

3.45 

1.79 
.06 

"'.58' 


a51.H5 

.55 

.21 

.11) 

13.89 

.80 

2.70 

4.80 

.15  I 
4.07 
11.56 
4.15 
2.99 
.19 
1.30 
1.89 


50.  03 
.61 
.42 


48.  36 
1.  18 
0.84 


100.49 
2.96  I 


14.08  I 

Traco.  : 

2.  92  I 

6.  II  I 

.08  ! 

7.46  I 

10.  73  I 

2.  G4  I 

1.46  I 

.04  j 


3.70 


;;.i 


12.42 
Trace. 
5.25 
2.48 
0.  13 
8.65 
9.36 
3.97 
1..^6 
0.  29 

5.54 


100.2 


99.93 


a  An  aiialyaiH  of  tho  portion  of  No.  II  solable  in  hydrochlorio  acid 
subsequently  yioUletl  rfsiilts  aa  follows: 


1 

Percent. 

!  Soluble 

33. 42 

j  Insoluble 

66.58 

The  soluble  portion  yielded  : 


Per  cent. 


SiO, 

AI.Oj 

Fe/),  and  FeO. 

MnO 

CaO 

MgO 

K,0 

Ka,0 




41. 

87 

9.48  1 

16. 

41 

Tra 

•e. 

3. 

10 

26. 

79 

1. 

06 

1- 

26 

99.9? 

*  The  Origin  of  Igneous  Rooks,  Bull.  Pbilos.  Soc.xif  WaHhington,  Vol.  xii,  I8d2,  p.  169. 
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The  rock,  it  will  be  observed,  is  somewhat  anomalous  as  regards 
both  structure  and  chemical  composition.  There  is  apparently  little 
doubt  but  that  the  groundmass  is  in  all  cases  a  mixture  of  potash  and 
soda  lime  feldspars,  as  the  microscope  showed  to  be  the  case  in  the 
badly  decomjmsed  but  holocrystalline  variety,  and  with  the  possible 
addition  of  s[)oradic  nepheline.  The  most  striking  feature  is,  perhaps 
the  high  i)ercentage  of  potash  in  basic  rocks  so  rich  m  magnesia.  Both 
on  structural  and  chemical  grounds  one  would  at  first  be  inclined  to 
regard  the  rock  as  belonging  to  the  leucite,  nepheline,  or  melili  e 
bearing  series,  but  most  careful  tests  have  so  far  failed  to  establish  the 
presence  of  either  mineral,  beyond  a  possible  doubt.  If  the  powdered 
rpck  is  freed  from  the  iron  magnedian  silicates  by  means  of*  the  electro- 
magnet, the  residual  white  gianules  yield  crystals  of  sodium  chloride 
when  treated  with  hydrochloric  acid,  and  minute  radiating  crystals  of 
gypsum  when  treated  with  sulphuric  acid.  It  is  probable,  however, 
that  these  reactions  are  produced  by  the  presence  of  zeolitic  alteration 
products  which  the  microscope  shows  to  exist,  but  the  exact  nature  of 
which  can  not  be  made  out. 

Tlie  underlying  syenitic  rock  (Xos.  731(58  and  73169,  U.S.N.M.)  is 
a  gray  to  pinkish,  finely  to  coarsely  crystalline  granular  rock,  consist 
ing  essentially  of  orthodase  and  abundant  spangles  of  black  mica 
readily  determinable  by  the  unaided  eye,  while  on  closer  inspection  are 
seen  abundant  small  deep  greenish  needle-like  crystals  of  i>yroxene. 
These  last  in  forms  not  over  one  mm.  broad  by  fen  mm.  in  length. 

In  the  thin  section  the  rock  is  holocrystalline  granular,  and  the 
feldspars  so  opaque  and  muddied  that  their  optical  i)roperties  are  quite 
obscure.  They  resemble  the  orthoclases  of  the  older  syenitic  and 
granitic  rocks.  Occasionally  plagioclases  occur,  but  which  in  nearly 
every  instance  have  gone  over  into  a  very  light,  almost  colorless 
decomposition  product,  at  times  almost  wholly  withcmt  action  on 
polarized  light  and  recognizable  as  a  pseudomorphons  substance  by 
their  sharp  crystalline  outlines.  The  mica  occurs  in  b:o.id  (five  iiim.) 
patches  made  up  of  a  large  number  of  independent  folia,  none  of  which 
show  hexagonal  outlines,  and  also  in  long  (hve  to  t*  n  nun.)  spangles 
radiating  in  every  direction.  Under  the  micioscoiie  it  is  deep  smoky 
brown  in  color,  strongly  dichroic,  and  shows  extinction  angles  measured 
against  the  cleavage  lines  in  cross  sections  as  high  as  8^.  The  folia 
are  olten  crushed,  bent,  and  distorted,  and  show  between  the  plates 
inclosuresof  a  finely  granular  colorless  minenii  aggregate,  the  nature  of 
which  can  not  be  made  out. 

The  augitic  mineral  occurs  in  beautifully  perfect  elongated  forms, 
sometimes  as  much  as  ten  mm.  in  length,  as  above  noted.  In  the  secti<m 
it  is  only  faintly  greenish  in  color,  not  ])erceptibly  j)leorhroicand  gives 
extinction  angles,  c  on  c,  as  high  as  41o.  Although  the  [)rismatic  faces 
are  well  developed  the  terminations,  so  far  as  observed,  are  never  per- 
fect but  often  jagged  and  full  of  inclosures  or  even  broken  into  several 
disconnected  pieces  which,  though  extinguishing  simultaneously,  are 
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separated  from  one  another  by  narrow  intervals  of  feldspathic  ground- 
mass.    The  usual  prismatic  cleavage  is  well  developed. 

Abundant  long,  needle-like  light  smoky  crystals  of  apatite  and  the 
usual  scatteringof  iron  ores  are  also  present.  Scattered  throughout  the 
slide  are  numerous  irregular,  triangular,  or  occasionally,  nearly  rectan- 
gular areas  of  a  colorless,  isotropic  mineral,  without  cleavage  and 
traversed  only  by  an  irregular  network  of  fracture  lines  along  which  a 
faintly  greenish  chloritic  alteration  had  set  in.  The  microscope  alone 
proving  insufficient  for  its  exact  determination,  chemical  means  were 
resorted  to.  The  powdered  rock,  treated  on  a  slide  with  concentrated 
hydrochloric  acid,  shortly  yielded  abundant  cubes  of  sodium  chloride; 
when  boiled  with  the  acid  it  also  yielded  a  jelly.  That  the  minersi,! 
was  not  nepheline  was  indicated  by  its  optical  properties.  A  test  was 
therefore  made  for  chlorine  by  warming  the  powder  in  a  x)latinuni 
crucible  with  sulphuric  acid  and  catching  the  fumes  arising  in  a  drop 
of  water  suspended  on  the  underside  of  a  covered  glass.  Tested  with 
nitrate  of  silver  this  drop  showed  an  unmistakably  white  cloud,  prov- 
ing beyond  all  doubt  the  presence  of  chlorine.  The  isotropic  character 
of  the  mineral,  together  with  its  gelatinization  and  property  of  yielding 
sodium-chloride  cubes  with  hydrochloric  acid,  and  chlorine  by  the  last 
test,  all  seem  to  point  conclusively  to  a  mineral  of  the  sodalite  group. 

Although  I  have  spoken  of  the  rock  as  granitic  this  structure  does 
not  hold  through  all  parts  of  the  mass.  Certain  specimens  (No.  38600, 
U.S.N.M.)  from  near  the  u])per  contact,  and  from  distant  outcrops 
(see  p.  045),  are  fine  grained  and  show  in  the  thin  section  a  groundmass 
with  a  pronounced  plumose  or  dendritic  structure  more  nearly  like 
that  of  the  trachytes. 

Bulk  analysis  of  this  rock  (No.  73169,  U.S.N.M.)  yielded  me  the 
results  given  in  column  i,  below.  In  column  ii  is  shown  the  comi)osi- 
tion  pf  a  sodalite  syenite  from  Square  Butte,  Montana,  as  given  by 
Lindgren.* 


1 


I 


SiO,  .. 
AM)j . 
Fe,03. 

r«() .. 

CaO  . . 

K,0  .. 
Na,0  . 

CI 

HjO... 
PvOs  . . 
TiO,.. 
MnO.. 


Excess., 


Per  cent. 
54.15 
18.92  ' 

I  6.79 

3.72  I 
1.90  I 
8.44 
5.47 
.42 

Not  (let. 

N'ot  ckt. 

Not  (let. 

Not  dot. 


II. 


7*(jr  cent. 

56.45 

20.  08 

(1.31 

{4.39 

2.14 

.63 

7.13 

5.61 

.43 

1.77 

.13 

.29 


99.81  I 


100.45 
.10 


*  Eruptive  rocks  from  Montana.    Proc.  California  Academy  of  Science,  Vol.  iii, 
pp.  45-47. 
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Assaming  that  all  the  chlorine  belongs  to  the  sodalite,  the  above 
analysis  indicates  the  rock  to  contain  nearly  six  percent  of  the  mineral. 

The  composition  of  the  two  rocks  just  described,  and  their  intimate 
association  even  in  widely  separated  areas,  are  peculiarly  interesting 
in  the  present  state  of  petrographic  knowledge.  It  is  evident  that  on 
structural  grounds,  such  may  be  best  classed  with  the  lamprophyres, 
though  they  differ  from  any  thus  far  described  in  many  important  par- 
ticulars. This  is  eminently  true  with  regard  to  the  more  basic  one  of 
the  two,  and  it  seems  impossible  to  give  it  a  specific  name  without 
coining  one  entirely  new,  a  proceeding  which,  in  my  present  frame  of 
mind,  is  quite  objectionable.  Considered  as  a  lamprophyre  it  would 
seem  to  stand  distinct  from  the  monchiquites  as  described  by  Prof. 
Eosenbusch,*  in  the  presence  of  a  feldspathic  rather  than  a  glassy 
base,  though  such  a  distinction  can  scarcely  be  considered  an  essential, 
since  such  might  result  from  merely  slight  differences  in  rates  of  cool- 
ing. On  purely  chemical  grounds  it  is  further  separated  from  this 
group  by  the  high  percentages  of  silica  and  magnesia,  and  the  fact 
that  the  potash  preponderates  over  the  soda.  From  other  members 
of  the  lamprophyre  group,  as  described  by  Ohelius,t  Goller^J  J.  F. 
Williams,  §  Harker,||  Doss,U  and  others,  it  differs  in  equally  important 
particulars.  Its  closest  homologue  so  far  as  shown  by  existing  litera- 
ture, appears  to  be  among  the  rocks  forming  the  "exceptional  dikes  and 
flows  in  the  Absaroka  range''  of  Wyoming,  as  described  by  Iddings, 
and  to  which  reference  has  been  made  above.  These  are  regarded  by 
Professor  Iddings  as  forming  a  part  of  a  series  "grading  into  the  nor- 
mal basalt  of  the  region."  So  far  as  the  Boulder  Greek  locality  is 
concerned^  there  is  nothing  to  suggest  any  such  transition.  It  is,  how- 
ever, very  probable  that  a  further  comparison  of  these  with  the  rocks 
of  Fort  Ellis  (p.  641),  Cottonwood  Canon  (p.  666),  Flathead  Pass  (p.  643), 
and  Horse  Shoe  Bend  (p.  649)  might  throw  more  light  on  the  subject. 
Their  general  similarity  in  composition  as  well  as  association  is  cer- 
tainly very  suggestive. 

At  South  Boulder  the  eruptives  occur  in  the  form  of  successive  sheets 
of  which  the  lower  is  a  compact  hornblende  andesite  which  is  succeeded 
by  a  semiglassy  hypersthene  andesite,  and  this,  in  its  turn,  by  basalt 
followed  by  a  small  sheet  of  rhyolite. 

•Min.ii.  Pet.Mitth6ilaiigen,  1890,  p.  445. 

t  Neaes  Jahrbaoh  fiir  Min.,  etc.,1888,  ii.  Band,  1.  Heft,  p.  67. 

t  Ihid.,  1889,  VI.  Beilage-Band,  p.  485. 

$  Vol.  II,  Ann.  Rep.  Arkansas  Geological  Survey.    1890. 

II  Geological  Magazine.    May,  1890,  p.  199. 

If  Min.  n.  Pet.  Mittheilungen,  XI.  Band,  1.  Heft,  p.  17. 
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SCIENTIFIC   RESULTS   OF   EXPLORATIONS   BY  THE  U.  S. 
FISH  COMMISSION  STEAMER  ALBATROSS. 

[Fablished  by  permisBion  of  Hon.  IfanhAU  MoDonald.  Commissioner  of  Fisheries.] 

No.  XXXIV.— REPORT  ON  MOLLUSCA  AND  BRACHIOPODA  DREDGED  IN 
DEEP  WATER,  CHIEFLY  NEAR  THE  HAWAIIAN  ISLANDS,  WITH  ILLUS- 
TRATIONS OP  HITHERTO  UNFIGURED  SPECIES  FROM  NORTHWEST 
AMERICA. 


By  William  Healey  Dall, 

Honorary  Curator  of  ths  Department  of  Molltuks, 


In  the  latter  part  of  1891  the  Albatross  was  engaged  in  making 
soundings  between  the  coast  of  California  and  the  Hawaiian  Islands, 
with  the  intention  of  obtaining  a  profile  of  the  sea  bottom  for  use  in  con- 
nection with  plans  for  laying  a  submarine  telegraph  cable.  This  work 
was  performed  as  rapidly  as  possible,  and  no  delays  made  for  dredging 
or  other  work  not  strictly  germane  to  the  purpose  of  the  voyage  until 
on  approaching  Honolulu  the  archibenthal  plateau  about  the  i^ands 
was  reached,  and  here,  in  between  300  and  400  fathoms,  eight  hauls  of  the 
dredge  were  made,  of  which  a  table  follows.  Half  a  dozen  small  bottles, 
containing  mollusks  and  brachiopods,  were  received  in  1892,  and  the 
following  account  of  their  contents  leads  us  to  regret  that  more  time 
could  not  have  been  devoted  to  dredging. 

The  material  obtained  is  not  only  very  interesting,  zoologically,  but 
wholly  new,  not  a  single  species  heretofore  described,  either  from  the 
deep  sea  or  from  the  Hawaiian  Archipelago,  being  found  among  the 
dredgin  gs.  A  new  subgenus  of  PleurotomidaB,  the  hitherto  unknown  and 
very  interesting  soft  parts  of  a  species  of  Euciroa^  regarded  as  belonging 
to  the  VerticordiidaB,  but  now  necessarily  raised  to  family  rank,  sev- 
eral new  Brachiopods,  etc.,  are  among  the  material  secured,  and 
described  in  the  following  pages.  To  these  are  added  a  few  new  species 
from  the  northwest  American  coast,  and  a  number  of  species  described 
briefly  without  figures  in  1891  are  now  suitably  illustrated. 

TdbU  of  Btaiions  of  U,  5.  Str.  Albatross,  near  the  Hawaiian  Islands,  December  3  to  6, 1891, 


Station. 

Latitude  N. 

tS;?e%. 

Fathoms. 

Bottom 
tempera- 
tare. 

Character 
of  bottom. 

3467 
3470 
8471 
3472 
8473 
8474 
8475 
8476 

o   / 
21  13 
21  08) 
21  10) 
21  12 
21  15 
21  12 
21  08 
21  09 

O    t 

157  m 

157  43{ 
157  48| 
157  49 
157  30 
157  38| 
157  43 
157  63 

810 
343 
337 
295 
813 
376 
851 
298 

Sand. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

43.80 

43. 6o 

Proceedings  of  the  U.  S.  National  Maseam,  Vol.  XVII.  —No.  1032. 

Digitized  by 


675 


676  DEEP  WATER  M0LLU8K8  AND  BBACHIOPODS—DALL.    voL.xm 

The  ^^  sand"  revealed  by  so  mach  of  the  bottom  as  adhered  to  several 
of  the  specimens  is  wholly  composed  of  organic  d6bris,  minute  frag- 
ments of  echinoderms,  shells,  corals,  foraminifera,  etc.,  in  which  small 
particles  of  pearly  shell  counterfeit  the  appearance  of  mica.  No 
mineral  matter  of  a  purely  inorganic  character  was  detected. 

MoUusks  were  received  from  all  the  stations  except  3467  and  3470. 
Station  3476  afforded  eight  species;  station  3475,  seven  species;  station 
3472,  four  species;  and  the  others  two  species  each. 

The  Euciroa  was  obtained  at  five  stations,  one  of  the  Pleurotomidae 
at  three  stations,  and  the  two  species  of  Dentalium  both  occurred  at 
stations  3476  and  3476. 

As  it  seemed  desirable  to  keep  together  the  scanty  data  belonging  to 
to  the  Brachiopoda,  rather  than  to  scatter  them  through  several  papers, 
the  species  obtained  by  the  Albatross  at  several  stations  along  the 
eastern  border  of  the  Pacific,  have  been  included  with  the  others  in 
treating  of  that  group. 

Class  GASTROPODA. 

Genus  SCAPHANDER   Montfort. 
Section  Bucooxia,  D  a  11 . 
SCAPHANDER  ALATUS,  new  epedea. 
Plate  xxvii,  fig.  2. 

Shell  pure  white,  with  a  pale  straw-colored  epidermis,  polished,  punc- 
tate, with  a  pervious  axis;  sculpture  of  faint  lines  of  growth  crossed  by 
numerous  fine  rows  of  punctures,  with  wider,  pretty  regular,  inter- 
spaces; behind  the  pillar-lip  a  few  of  these  rows  are  so  impressed  as  to 
form  grooves;  form  of  the  shell  ovate,  attenuated  in  the  posterior  third; 
aperture  as  long  as  the  shell,  narrow  behind,  rounded  in  front;  outer 
lip  sharp,  produced  behind  the  immersed  spire  in  an  alate  manner; 
body  with  a  thin  wash  of  smooth  pure  white  callus;  pillar  lip  twisted 
about  a  pervious  axis,  stout,  thick,  with  a  narrow  groove  behind  \t% 
anterior  part,  but  no  umbilical  chink.  Extreme  length  of  shell  35, 
maximum  diameter  20  mm. 

Station  3476,  in  298  fathoms.    Ko.  107161,  U.S.N.M. 

This  species  belongs  to  the  section  Buoconia^  Ball.  It  is  nearest 
allied  to  the  type  of  that  section,  S.  noUliSy  Verrill,  from  which  it  may 
be  at  once  discriminated  by  its  more  attenuated  posterior  third  and 
generally  thicker  shell  and  less  inflated  form,  and  by  its  alate  outer 
lip.  The  gizzard  plates  are  somewhat  less  distinctly  quadrate  than  in 
8.  nobilis.  The  Challenger  obtained  west  of  Papua  a  species  of  this 
group,  8.  mundfiSy  Watson,*  which  is  very  like  8.  nobiliSj  but  can  not  bo 
confounded  with  the  present  species. 

*  Challeoger  Gastr.,  pi.  xlviii,  fig.  2. 
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Snbgenns  Sabatia,  Bellardi. 

8ABATIA  PUSTULOSA,  new  species. 

Plate  XXVI,  fig.  10. 

Shell  solid,  large,  snbpyriform,  with  wholly  immersed  spire  and 
granular  callous  body  lip;  surface  polished,  sculptured  by  deep,  rather 
wide,  channeled  grooves;  punctate,  but  with  the  punctures  overlapping 
one  another  so  that  the  line  presents  an  annulate  aspect.  There  are  a 
few  intercalary,  fine  impunctate  lines  also.  The  form  of  the  shell  is 
rather  rounded,  smaller  posteriorly,  with  an  obscure  constriction  about 
the  middle  of  the  shell;  apex  dimpled,  but  imperforate;  aperture 
narrow  behind,  wide  and  rounded  in  front;  outer  lip  thin,  raised  above 
the  apex,  but  hardly  alate;  inner  lip  thick,  callous,  with  numerous 
pustules,  the  axis  barely  pervious;  pillar  thick,  pustular,  its  outer  edge 
high,  with  a  groove  behind  it,  but  no  umbilical  chink.  Extreme  length 
of  shell,  33;  maximum  diameter,  20  mm. 

Station  3472,  in  295  fathoms,  one  dead  and  discolored  specimen.  Fo. 
107012,  U.8.KM. 

This  species  recalls  the  more  inflated  Scaphander  niveiiSj  Watson, 
from  near  the  Philippines,  but  is  readily  distinguished  by  its  more 
attenuated  ^wZZalike  form.  It  may,  when  older, exhibit  a  more  promi- 
nent body  callus  than  is. shown  by  our  specimen,  the  granulation  of 
the  pillar  being  much  like  that  of  adolescent  specimens  of  Saibatia 
bathymophila^  Dall,  from  the  deeper  waters  of  the  Antilles. 

OenoB  PLEUROTOMA,  Lamarck. 
PLEUROTOMA  (DRILLIA)  MICROSCELIDA,  new  species. 

Shell  with  six  or  more  whorls  (all  the  8i)ecimens  decollate),  solid,  white, 
with  an  ashy  pale-brown  epidermis;  aperture  less  than  half  the  length 
of  the  shell;  suture  distinct,  not  channeled;  anal  notch  rather  anterior, 
about  as  deep  as  wide,  separated  from  the  suture  behind  by  a  somewhat 
excavated  area;  spiral  sculpture  ot,  in  front  of  the  suture,  a  plain, 
strong  thread,  in  front  of  that  three  or  four  anteriorly  diminishing 
threads ;  the  anal  fascicle,  contrary  to  the  ordinary  rule,  projects,  show- 
ing two  small  distinct  adjacent  threads,  which  overrun  and  somewhat 
nodulate  numerous  short  abrupt  peripheral  wavelets;  in  front  of  the 
fascicle  three  strong  alternate  with  three  feeble  revolving  threads,  and 
still  in  front  of  these  six  or  eight  small  threads  occupy  the  base;  the 
siphonal  part  is  decorticated.  The  transverse  sculpture  is  composed  of 
the  peripheral  wavelets  before  alluded  to,  which  are  rather  close  set 
and  about  21  in  number,  on  the  penultimate  whorl ;  there  is  no  other 
transverse  sculpture  except  lines  of  growth,  which  are  not  very  jiromi- 
nent;  aperture  narrow,  with  a  relatively  wide  canal;  pillar  solid,  slen- 
der, and  somewhat  twisted;  body  not  callous,  and  with  no  subsutural 
callosity;  interior  of  aperture  not  Urate;  length  of  five  (decollate)  whorls, 
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22;  diameter  of  shell  at  posterior  end  of  ai>eiture,  8.5;  length  of  aper- 
tore,  9  mm. 

Station  3475,  in  351  fathoms.  Ko.  127122,  U.S.N.M. 
/  This  species  has  somewhat  such  a  sculpture  as  the  Antillean  Kperi- 
scelida,  Ball,  which  is  a  much  larger  shell,  and  not  a  Drillia.  The 
most  closely  allied  form  I  have  seen  is  one  dredged  in  50  fathoms  in 
the  harbor  of  Unalaska  by  the  Albatross,  but  the  latter  is  a  shorter 
and  stouter  and  probably  a  smaller  shell  when  adult.  The  specimens 
of  P.  microscelida,  though  alive  when  collected,  were  much  eroded,  so 
that  the  description  has  been  made  up  from  the  patches  of  uninjured 
surface.  By  an  accident  to  the  jar  the  alcohol  had  evaporated,  and 
only  the  shell  remained  when  received,  so  that  nothing  can  be  said  as 
to  the  soft  parts.  It  is  probable,  however,  that  the  species  should  be 
referred  to  the  genus  Drillia. 

Genus  MANGILIA.  Riaso. 

Subgenus  Plkubotomella,  V  err  ill. 

PLEUROTOMELLA  GYPSINA,  new  species. 

Plate  XXX,  fig.  10. 

Shell  small,  subfusiform,  moderately  thick,  white,  covered  with  a 
well-marked,  unpolished  brown  epidermis;  whorls  six  beside  the 
(decollate)  nucleus,  rapidly  increasing;  aperture  slightly  exceeding  half 
the  total  length;  suture  distinct,  .but  not  channeled  or  marked  by  any 
elevated  thread;  upper  portion  of  the  whorl,  directly  in  front  of  the 
suture,  somewhat  excavated,  forming  a  wide  anal  fascicle;  spiral 
sculpture  of,  near  the  suture,  fine,  low,  flattish,  close-set  threads,  which, 
beyond  the  fascicle,  are  gradually  more  and  more  distant  until,  near 
the  canal,  the  interspaces  are  thrice  as  wide  as  the  threads;  the  sculp- 
ture, as  usual,  is  stronger  on  the  upper  whorlp;  transverse  sculpture  of 
fine,  even  lines  of  growth,  and  (tm  the  last  whorl  about  26)  small, 
distinct,  even,  very  oblique  ribs,  with  slightly  wider  interspaces,  begin- 
ning strong,  but  hardly  nodular  at  the  anterior  edge  of  the  fiewciole,  and 
becoming  obsolete  on  the  base;  on  the  upper  whorls  they  reach  the 
suture;  the  last  whorl  is  much  the  largest,  the  aperture  and  canal 
rather  wide,  the  anal  notch  arched  and  shallow,  the  outer  lip  project- 
ing below  it;  pillar  lip  but  slightly  callous,  interior  of  the  aperture 
smooth;  pillar  straight,  attenuated  in  front,  the  canal  obliquely  cut  off 
in  front.  Length  of  the  shell,  23;  width  at  the  posterior  angle  of  the 
aperture,  8.5  mm. 

Station  3475,  in  351  fathoms.    No.  107015.  U.S.N.M. 

The  single  specimen  is  a  good  deal  eroded  and  has  lost  its  nucleus. 
The  species  is  not  unlike  P.  gypsata,  Watson,  from  700  fathoms  near 
New  Zealand,  but  that  species  has  only  fifteen  ribs,  which  do  not  reach 
the  suture  on  the  earlier  whorls.  There  are  no  remains  of  the  soft 
pai*tSy  but  the  shell  looks  like  a  small  Pleuroiomella, 
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PLEUROTOMELLA  HAWAIIANA,  new  epociea. 

Shell  small,  sabfasiform,  solid,  x>oli8lied,  grayish  white,  with  five  or 
more  whorls;  suture  distinct,  the  whorl  in  front  of  it  somewhat 
excavated  and  appressed;  spiral  sculpture  present  only  on  the  base, 
where  it  is  faint,  and  on  the  pillar,  where  it  is  coarser,  and  composed 
of  obscure  dose-set  spiral  threads;  transverse  sculpture  near  the  apex 
of  a  few  wrinkles,  which  are  visible  on  the  upi)er  part  of  the  anal  fasci- 
ole,  beginning  at  the  suture,  but  these  do  not  persist;  the  lines  of 
growth  are  not  generally  perceptible  without  a  glass;  on  the  shoulder 
of  the  whorl  are  (on  the  last  whorl  about  17)  numerous  short  oblique 
riblets  with  equal  or  wider  interspaces,  little  raised,  almost  like  nodules 
on  the  last  whorl,  but  near  the  apex  of  the  spire  they  are  straighter, 
and  extend  from  the  anterior  border  of  the  fascicle  to  the  suture,  grad- 
ually becoming  feebler  as  the  shell  grows;  aperture  rather  narrow,  the 
anal  notch  quite  deep,  reaching  the  suture  above,  while  the  lip  below 
is  produced  forward;  the  pillar  is  stout  and  strong,  the  canal  straight 
and  rather  shallow;  length  of  (decollate)  shell,  13;  diameter  of  the  last 
whorl  at  the  posterior  angle  of  the  aperture,  5;  length  of  last  whorl, 
10  mm. 

Station  3475,  in  351  fathoms.    No.  107020,  U.S.N.M. 

This  shell  recalls  P.  chariessa,  Watson,  but  is  much  smaller  and  rela- 
tively much  more  solid;  the  wrinkled  subsutural  band  is  absent  and 
the  shell  is  smoother.  P.  chariessa  is  an  Atlantic  species,  as  far  as  yet 
known.  The  single  specimen  obtainred  is  somewhat  broken;  the  form 
of  the  outer  lip  is  described  above  from  the  lines  of  growth.  The 
nucleus  and  probably  a  whorl  or  two  more  have  been  lost  from  the  tip 
of  the  spire. 

f  PLEUROTOMELLA  CLIMACELLA,  new  species. 
Plate  XXXI,  fig.  U. 

Shell  slender,  small,  of  five  or  more  (decollate)  whorls,  covered  with 
a  pale  straw-colored  epidermis,  underneath  which  the  shell  is  porcel- 
lanous  or  chalky  white;  form  elongated,  slightly  constricted  in  front  of 
the  suture,  which,  especially  in  the  earlier  whorls,  is  bordered  J)y  a 
somewhat  irregular  nodulous  elevated  thread;  spiral  sculpture  of  sub- 
equal  flattened  threads,  with  wider,  irregular  interspaces ;  these  threads 
are  coarser  and  more  distant  near  the  canal,  and  absent  on  the  anal 
fascicle;  transverse  sculpture  of  irregular,  often  prominent,  lines  of 
growth,  and  thin,  sharp,  low,  narrow,  irregular  riblets,  with  much  wider 
interspaces,  more  prevalent  on  the  earlier  whorls  and  more  or  less  obso- 
lete on  the  last;  these  ribs  tend  to  nodulate  the  shoulder  and  sutural 
thread  when  present;  aperture  less  than  half  the  length  of  the  shell, 
rather  narrow,  with  a  wide,  short  canal,  which  is  not,  or  but  slightly, 
recurved ;  pillar  lip  not  callous,  pillar  obliquely  truncate  in  front,  rather 
stout  above;  outer  lip  thin,  not  reflected,  the  anal  notch  almost  obso- 
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lete.  LeDgth  of  the  shell  (decollate),  18.5;  diameter  at  the  posterior 
angle  of  the  aperture,  6;  length  of  the  aperture,  8.5  mm. 

Station  3475,  in  351  fathoms.    Ko.  127123,  U.8.N.M. 

Two  somewhat  eroded  specimens  were  obtained,  one  of  which  con- 
tained the  dried  remains  of  the  animal,  which  could  not  be  extracted. 
There  was  no  trace  of  any  operculum,  and  the  species  can  not  there- 
fore be  referred  to  Belay  while  it  lacks  the  deep  sutural  sinus  of  Daph- 
nella.  Its  resemblance  to  certain  Atlantic  species  of  Fleurotamella  is 
suflScient  to  indicate  the  systematic  place  it  should  probably  occupy. 

The  species  is  near  Bela  olimahisj  Watson,  but  has  a  proportionally 
longer  aj  erture  and  larger  last  whorl.  It  is  quite  likely  that  Watson^s 
species  should  be  referred  to  the  same  group.  Olionella  quadruplex^ 
Watson,  is  nearly  allied  by  the  shell  characters. 

Spxroo,  new  sabgenos. 

Shell  large,  thin,  nearly  destitute  of  sculpture,  with  an  unrecurved 
pillar,  a  short,  wide,  straight  canal,  a  wide  shallow  emargination  repre- 
senting the  anal  notch,  and  generally  feeble  anal  fascicle,  except  in  the 
very  young;  a  sharp  outer  lip,  unarmed  aperture,  and  Sinusigera 
nucleus. 

Animal  with  the  muzzle  formed  by  a  stout  squarely  truncated  ros- 
trum opening  into  a  capacious  pharynx,  provided  internally  with  a 
degenerate  proboscis  not  capable  of  extrusion  beyond  the  oral  orifice, 
with  a  poison  gland  and  a  degenerate  radula.  Eyes  present  and  func- 
tional; tentacles  low-seated,  stout,  and  clavate;  operculum  absent; 
dentition  resembling  that  of  Beta, 

This  form  resembles  Pleurotomella,  Verrill,  from  which  it  differs  in  the 
character  of  the  rostrum  and  pharynx,  in  the  possession  of  eyes,  in  its 
straight  wide  canal,  and  in  having  a  feebler  type  of  verge,  anal  notch 
and  fascicle. 

8PERG0  GLANDINIFORMIS,  new  species. 
Plate  XXIV,  figs.  1, 2. 

Shell  large,  slender,  glandiuiform,  with  a  typical  brown  Binu8igera 
nucleus  of  three  and  a  half  whorls,  followed  by  eight  normal  whorls; 
color  pale  madder  brown,  more  or  less  zoned  in  harmony  with  lines  of 
growth,  and  with  a  peripheral  and  basal  spiral  paler  band  feebly  indi- 

,  cated;  the  pillar  in  the  young  stained  with  a  darker  brown,  or  pinkish 
white  in  the  full-grown  shell;  spire  rather  pointed,  the  apical  whorls 
sculptured  with  incised  spiral  grooves  below  the  shoulder  and  with 
numerous  small  oblique  riblets  over  which  the  grooves  run;  the  space 
between  the  shoulder  and  the  suture  behind  it  slightly  impressed, 

,  smooth,  or  crossed  by  distant  low  sharp  wrinkles,  very  narrow  and  not 
corresponding  to  thecibs.  All  this  sculpture  becomes  rapidly  obsolete, 
and  oh  the  greater  part  of  the  shell  the  sculpture  is  confined  to  silky 
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lines  of  growth,  faint  traces  of  obscare  spiral  lines,  and  a  few  feeble 
narrow  threads  on  the  base  and  canal  under  apale  thin  epidermis.  The 
last  whorl  is  compressed  at  the  periphery,  as  in  Glandina  parallelaj 
giving  the  body  whorl  a  sabcylindric  aspect;  suture appressed;  aper- 
ture long,  rather  narrow,  internally  smooth,  and  with  very  littje  callus 
on  the  pillar  or  body;  outer  lip  sharp,  emarginate  before  and  behind 
and  arched  fbrward  in  the  middle;  pillar  obscurely  thickened  behind, 
attenuated  anteriorly,  as  long  as  the  canal,  straight,  but  slightly 
twisted;  canal  and  anal  emargiuation  wide  and  shallow;  length  of  an 
adult,  75 ;  of  the  aperture,  45 ;  width  of  the  shell  at  the  posterior  angle  of 
the  aperture,  20  mm.;  length  of  the  figured  specimen,  45  mm. 

Stations  3471,  in  337;  3474,  in  375;  and  3476,  298  fathoms,  southeast 
of  Honolulu.    Nos.  107013, 107019,  and  107160,  TJ.8.KM. 

The  animal  is  of  a  yellowish  color,  the  columellar  muscle  attached 
very  deeply  within  the  shell.  The  foot  is  strong.  In  the  alcoholic 
specimen  it  is  transversely  wrinkled  below,  wrinkled  and  more  or  less 
granose  at  the  sides  above,  the  posterior  end  obtusely  pointed;  ante- 
riorly it  is  wider,  with  the  lateral  angles  produced  and  the  anterior 
margin.double.  The  rostrum  is  quite  peculiar,  dilate,  and  squarely  cut 
off  at  the  end,  which  exhibits  a  flat,  circular  face  concentrically 
wrinkled,  with  a  very  large  rounded  mouth,  the  edge  of  which  is  deeply 
radially  wrinkled,  giving  it  a  papillose  aspect  externally.  The  horizon- 
tal line  joining  the  bases  of  the  tentacles  will  pass  below  the  central  axis 
of  the  rostrum,  which  is  also  distinctly  constricted  behind  the  tentacles. 
The  surface  of  the  rostrum  is  smooth,  its  dorsal  line  arched.  The  tenta- 
cles are  short,  stout,  transversely  wrinkled,  and  distinctly  larger  distally. 
There  is  a  slight  enlargement  near  their'  bases,  where  a  small,  black- 
pigmented  eyespot  is  clearly  visible  on  both.  There  is  no  trace  of  an 
operculum  or  opercular  lobe,  nor  any  epipodial  processes.  Eaising  the 
mantle,  which  has  a  slightly  thickened,  smooth  edge,  we  find,  rather 
far  back,  the  verge,  which  consists  of  a  rather  stout,  recurved  basal 
portion,  above  which  it  is  constricted,  the  remainder  being  more  slen- 
der, subcylindrical,  slightly  enlarged  distally,  but  beyond  this  tapering 
to  a  point.  The  organ  is  smaller  in  proportion  to  the  size  of  the  ani- 
mal than  in  most  PleurotomidsB.  Above,  on  the  dome  of  the  mantle,  is 
attached  the  rectum,  with  an  evenly  tapered  adherent  termination  and 
a  longitudinally  wrinkled  subcylindrical  lumen.  To  the  leit  of  this  the 
mucii)arous  gland  and  kidney  cover  a  broad  strip  of  the  mantle.  Farther 
to  the  left  we  find  a  ctenidium  composed  of  a  single  series  of  leaflets  of 
the  ordinary  type,  succeeded  on  the  left  by  a  well-developed  Sprengel's 
organ,  as  usual,  of  a  dark-olive  color.  The  siphon,  which  is  closely 
adjacent,  is  of  very  substantial  tissue,  with  an  external  tinge  of  olive 
brown.    It  presents  nothing  unusual. 

Internally  the  anatomy  offers  several  points  of  interest.  Within  the 
oral  orifice  is  an  immense  "  crop  "  or  pharynx  (22  mm.  long  in  the  speci- 
men examined),  which,  from  the  deep  longitudinal  wrinkles  of  its  sur- 
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face,  is  evidently  capable  of  being  greatly  distended.  It  has  a  smooth, 
rather  tough,  lining  without  any  horny  appendages,  and  is  lubricated 
by  the  discharge  of  several  muciparous  glands  of  rather  small  size. 
Its  inner  end  is  abrupt,  and  at  the  left  of  the  middle  line  is  the  open- 
ing of  the  oesophagus,  very  much  smaller  than  the  pharynx  in  diame- 
ter. The  proboscis  proper  is  very  short  (in  spirits),  only  about  one-sixth 
as  long  as  the  pharynx,  and  therefore,  unless  capable  of  great  exten- 
sion in  the  living  state,  probably  can  not  be  extruded  from  the  oral 
opening.  The  xibarynx  of  the  specimen  examined  was  partly  filled  with 
a  dark-greenish  matter,  apparently  of  a  mucous  character,  which 
showed  no  traces  of  organization,  leading  to  the  supposition  that  the 
pharynx  was  adapted  to  the  engorgement  of  large  masses  of  proto- 
plasmic matter  rather  than  the  pursuit  of  living  animals  of  a  higher 
order,  as  in  most  Toxoglossa.  The  modification  is  analogous  to  that  by 
which  Turokulaj  a  derivative  from  a  phytophagous  stock,  has  become 
adapted  to  gorging  itself  with  large  quantities  of  foraminifera,  algse 
being  absent  from  its  habitat.  The  tooth  sac  opens  near  the  end  of  the 
proboscis,  but  being  filled  with  coagulated  mucus,  and  extremely 
reduced  in  size  by  degeneration,  could  not  be  discovered  until  the  mass 
was  boiled  in  caustic  potash  in  the  hope  of  finding  some  traces  of  teeth. 

The  teeth  are  set  regularly  in  a  single  row  on  each  side  of  an 
epithelial  strip  of  rather  horny  (not  chitinous)  consistency,  the  points 
of  the  teeth  inclined  obliquely  inward  and  overlapping  a  little.  The 
width  of  the  radula  from  base  to  base  of  the  opposite  teeth  is  y^^  of 
an  inch.  The  length  of  the  developed  radula  is  about  -^  of  an  inch. 
There  are  forty  or  more  developed  teeth  in  each  row,  besides  ten  or 
twelve  undeveloped  germs  of  teeth.  The  fully  developed  teeth  are 
-^  of  an  inch  in  length  and  about  one-fourth  as  wide  as  long.  This, 
for  a  creature  over  4  inches  long  when  extended,  seems  very  minute. 
The  form  of  the  teeth  is  much  like  that  of  Bela;  they  are  sharply 
pointed,  translucent,  and  composed  of  a  plate  like  the  die  for  a  steel 
pen  folded  closely  upon  itself  with  a  U-shaped  section.  The  shaft  ifl 
set  in  a  chitinous  yellow  socket,  which  is  extended  on  the  back  of  the 
tooth  so  as  to  form  a  little  hooked  knob;  opposite  this  many  of  the 
teeth  show  a  small  sharp  basal  denticle.  The  anterior  arm  of  the  U  is 
shorter  than  the  other  and  obliquely  trimmed  off  toward  the  apex  of 
the  fang.  There  is  a  well  marked  oval  poison  gland,  about  2.6  mm. 
long,  with  a  slender  duct  folded  twice  upon  itself,  very  tortuous,  and 
about  16  mm.  long.  Behind  the  proboscis  the  alimentary  canal  con- 
tinues of  moderate  size  for  nearly  a  whorl,  when  there  is  an  incon- 
spicuous enlargement  corresponding  to  a  stomach,  with  its  inner  walls 
longitudinally  wrinkled  and  no  marked  pyloric  curve.  It  contained 
merely  mucus,  and  resembled  a  slight  enlargement  of  the  esophagus 
rather  than  a  well  differentiated  stomach. 

The  upper  portion  of  the  animal  could  not  be  extracted  from  the 
spire  in  spite  of  all  efforts,  and  so  great  an  advantage  in  this  respect  is 
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given  by  the  deep  iusertion  of  the  colamellar  muscle,  I  was  unable  to 
withdraw  any  part  of  the  animal  in  good  condition  until  after  cutting 
into  the  penultimate  whorl  with  a  file  and  severing  the  muscle  with  a 
fine  scalpel.  This  is  a  very  interesting  form,  evidently  related  to  some 
of  Verrill's  Fleurotomellw^  but  differing  in  important  respects  as  may 
be  seen  by  the  generic  diagnosis.  It  should  be  remembered  that 
Verriirs  type  is  P.  paekardij  which  differs  considerably  from  most  of 
the  species  afterwards  referred  to  the  group.  An  examination  of  speci- 
mens of  Fleurotomella  agMsiziij  Verrill,  showed  that  the  oral  opening 
in  that  species  did  not  markedly  differ  irom  other  species  of  PUuro- 
tomidcB  and  the  tentacles  were  eyeless  and  cylindrical.  The  specimen 
being  a  female,  the  forms  of  the  verge,  which  often  offer  good  charac- 
ters, could  not  be  compared,  but  Verrill  describes  it  in  P.packardi  hs 
"very  large  and  long, round,  nearly  cylindrical,  except  near  the  tip, 
where  it  tapers;  in  alcoholic  specimens  it  is  nearly  as  thick  as  the  neck^ 
from  which  it  arises."*  It  will  be  observed  that  this  description  does 
not  accord  closely  with  the  characters  in  Spergo. 

The  shell  figured  is  a  young  one  with  uneroded  apex.  It  is  less  than 
half  the  size  of  the  largest  collected,  but  was  chosen  for  figuring 
because  it  showed  the  characters  more  clearly. 

SPERGO  DAPHNELLOIDES,  new  species. 
Plate  XXXI,  fig.  11. 

Shell  small,  thin,  polished,  with  a  pointed  Sinmigera  nucleus  of  three 
and  a  half  whorls  and  six  subsequent  whorls;  nucleus  bright  yellow 
brown,  often  caducous,  leaving  the  white  internal  callus  to  represent 
it,  which  being  molded  on  the  interior  of  the  nuclear  whorls,  is  pol- 
ished and  smooth,  while  the  original  nucleus  has  oblique  reticular 
curved  sculjiture;  sculpture  much  like  that  of  8.  glandini/ormis,  but 
having  the  whorls  appressed  at  the  suture  lower  on  the  antecedent 
whorl,  the  riblets  more  prominent,  less  oblique,  and  higher  on  the  whorl^ 
the  fascicle  more  deeply  impressed  and  its  sculpture  indicating  a  deeper 
sinus,  and  the  fine  spiral  grooving  continuous  and  uniform  over  the 
whole  surface  of  the  shell;  whorls  rounded,  the  last  inflated  with  the 
outer  lip  greatly  produced,  as  in  Daphnella,  and  the  sinus  pronounced; 
pillar  straight,  brown  tinted,  canal  shallow,  narrow;  outer  lip  tliin, 
smooth  and  glassy  within,  sharp  edged.  Length  of  shell,  23;  width  at 
the  periphery  of  the  last  whorl,  10;  length  of  last  whorl,  17.5  mm. 

Station  3476,  in  298  fatboms.    No.  107016a,  TJ.8.N.M. 

Two  specimens  of  this  pretty  little  shell  were  obtained,  which  have  so 
much  the  general  color  and  surface  of  8.  glandini/ormis,  that  at  first 
they  were  passed  over  as  the  young  of  that  species.  When  both  came 
to  be  studied  carefully  it  was  evident  at  once  that  they  were  distinct. 
The  present  species  is  more  acute,  more  drawn  out  in  coil,  and  more 

*  Verrill,  Trana.  Conn.  Acad.,  V,  p.  454. 
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rounded  than  the  young  of  the  other,  and  has  none  of  its  cylindrical 
appearance. 

The  soft  parts  resembled  those  of  8.  glandiniformis,  though  the  ros- 
tral disk  was  less  conspicuous,  but  the  eyes  were  very  large  and  black, 
and  the  tentacles  placed  low  on  the  side  of  the  bead,  as  in  that  sx)ecies. 
The  angles  of  the  anterior  edge  of  the  foot  were  markedly  produced. 

It  seems  not  unlikely  that  Baphnella  limacina^  Dall  {Pleurotoma 
(Defiraticia)  hormophora^  Watson),  from  the  deep  water  of  the  North 
Atlantic,  may  be  referable  to  the  subgenus  Spergo^  as  there  is  much  sim- 
ilarity in  many  of  the  conchological  characters,  as  well  as  the  absence 
of  an  operculum  and  the  presence  of  eyes. 

Genus  POLYNICES,  Montfort. 

Subgenus  Lunatia,  Gray. 

LUNATIA  SANDWICHEN8I8,  new  species. 

Plate  XXVI,  fig.  8. 

Shell  small,  thin,  white,  with  a  thin  straw-colored  epidermis  and 
about  five  whorls;  surface  polished,  with  faint  spiral  markings  and  fine 
delicate  lines  of  growth,  which,  between  the  shoulder  of  the  whorl  and 
the  suture  behind  it,  are  irregularly  elevated  into  fine,  sharp,  oblique 
wrinkles;  suture  appressed  with  a  faint  spiral  impression  in  front  of  it; 
form  recalling  in  miniature  that  of  Natica  russa^  Gould,  or  y.  clausaj 
Broderip;  whorls  well  rounded,  slightly  flattened  in  front  of  the  suture; 
aperture  with  a  moderate  callus  on  the  body  reaching,  but  not  obscur- 
ing, a  narrow  deep  umbilicus.  Height  of  shell,  15.7 ;  maximum  diameter, 
15  mm. 

Station  3176,  in  298  fathoms,^  one  dead  specimen.  No.  107017, 
U.S.N.M. 

Though  this  modest  little  species  has  no  very  marked  characters,  I 
have  compared  it  with  all  our  deep-water  sj^ecies  described  or  inedited, 
and  find  none  with  which  it  can  be  united.  The  wrinkles  are  an  inter- 
esting feature,  as  they  recall  the  grooves  or  wrinkles  so  frequently 
found  on  typical  species  of  Natica;  but  the  umbilical  characters  show 
that  it  must  be  referred  to  Lunatia^  in  the  vicinity  of  L.gronlandica. 

Genus  MABGABITA,   Leach. 

Subgenus  Solariklla,  A.  Adams. 

SOLARIELLA  RETICULINA,  new  species. 

Plate  XXVI,  lig.  9. 

Shell  thin,  frosted -pearly  white ;  depressed-conic,  with  a  (lost)  nucleus 
and  five  subsequent  whorls;  suture  inconspicuous,  appressed,  undu- 
lated by  the  sculpture  of  the  whorl  upon  which  it  is  apjilied;  sculpture 
of  the  spire  very  uniform,  spiral  sculpture  of  (on  the  upper  whorls  two  or 
three  and  on  the  last  whorl  five)  sharp,  narrow,  spiral  ridges  increasing 
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in  strength  peripherally,  and  with  much  wider  interspaces;  on  the  base 
are  five  more  beside  the  umbilical  carina.  The  peripheral  ridge  is  the 
highest  and  the  suture  is  applied  against  it,  the  interspace  below  the 
peripheral  ridge  is  a  little  wider  than  the  others;  on  the  spire  the  trans- 
verse sculpture  comprises  numerous  obliquely  radiating  short  ridges 
which  cross  the  spirals  at  regular  intervals  and  extend  more  than  half 
way  across  the  adjacent  interspaces;  these  radii  are  not  continuous 
over  any  two  spirals  but  alternate  on  the  successive  single  spiral  ridges, 
rising  to  a  sharp  point  where  they  cross,  the  upper  series  beginning 
close  to  the  suture;  on  the  base  the  umbilical  carina  is  marked  by  a 
strap-like  fiat  rib  across  which  lie  close-set  rectangular  knobs  from 
which  radii  extend  continuously  or  nearly  so  to  the  outer  basal  spiral, 
with  an  intercalary  set  of  radii  appearing  somewhat  irregularly  as  the 
interspaces  widen  toward  the  periphery;  inside  the  wide  scalar  umbil- 
icus the  radii  are  continued  as  vertical,  close  set  lirse,  only  interrupted 
by  an  obscure  spiral  ridge  just  below  the  internal  sutural  line;  aper- 
ture oblique,  subquadrate,  crenulated  by  the  sculpture,  the  margins 
sharp  and  thin,  the  body  with  a  thin  wash  of  callus,  the  throat  pearly 
and  smooth  where  not  angulated  by  the  sculpture;  the  pillar  lip  not 
differentiated ;  epidermis  pale  straw  color,  extremely  thin  with  a  slightly 
silky  luster;  height  of  shell,  7;  maximum  diameter,  10;  minor  diameter^ 
8  mm. 

Station  3475,  in  361  fathoms;  temperature  43°  F.  K'o.  127121,  XJ. 
S.N.M. 

The  sculpture  is  something  like  that  of  Trockus  illotus,  Watson,*  but 
the  form  of  the  shell  is  different.  It  belongs  to  the  group  of  T.  wglees 
Watson  and  Solariella  acUnophora^  Dall. 

Genus   EMABGINULA,  Lamarok. 

EMARGINULA  HAWAIIENSIS,  new  Bpecies. 

Plate  XXVI,  ilg.  7. 

Shell  large,  thin,  recurved  conical,  slightly  wider  behind  than  in  front ; 
of  an  ashy  cream  color,  but  probably  white  when  fresh;  nucleus  lost; 
apex  small,  recurved,  pointed,  somewhat  laterally  compressed;  anterior 
slope  gently  arched ;  posterior  slope  straight  or  possibly  a  little  concave, 
shorter  than  the  anterior;  outline  of  the  base  evenly  rounded;  sinus 
narrow,  one-fourth  as  long  as  the  whole  anterior  slope,  set  in  to  the 
right  of  the  middle  line  of  the  shell,  its  limbs  tending  to  approach 
anteriorly;  fascicle  narrow,  marked  by  close-set  semicircular  elevated 
ripples,  concave  forward;  sculpture  of  close,  even,  regularly  distributed, 
elevated  threads,  radiating  from  the  apex  with  smaller  intercalary 
threads  toward  the  margin;  these  are  crossed  by  even,  regular,  elevated 
concentric  lamellsB,  slightly  nodulous  at  the  intersections ;  at  the  margin 
of  the  shell  the  major  radials  are  slightly  more  than  a  millimeter  apart 

*  Challenger  Gastr.,  pi.  xvii,  fig.  So. 
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from  center  to  center;  in  the  other  direction  there  are  about  three 
concentric  lamellse  to  a  millimeter;  interior  of  the  shell  smooth;  an 
obscure  impressed  rib  marks  the  course  of  the  fasciole;  the  margin  is 
slightly  radially  grooved  in  harmony  with  the  external  radial  sculpture. 
Length  of  the  base,  23;  width,  17;  height  of  the  shell,  11  mm. 

Station  3473,  in  313  fathoms.    No.  107011,  TJ.8.N.M. 

This  species  has  a  good  deal  such  sculpture  as  Cranops\»  (Uturianay 
Fischer,  but  the  latter  has  the  rndii  and  concentric  lines  less  elevated. 
On  the  plane  of  the  base  the  apex  is  17  mm.  behind  the  anterior  margin. 
Only  one  dead  specimen  was  obtained. 

Class  SCAPHOPODA. 

Genus    DENTALIUM,    Linn»iiB. 

DENTALIUM  PHANEUM,  new  species. 
Plate  XXVI,  fig.  1. 

Shell  rather  thin,  pale  straw  color,  glistening,  nearly  straight,  the 
curve  chiefly  in  the  earlier  third;  the  shell  originally  is  smooth  or  with 
few,  feeble  elevated  lines,  which  in  traversing  the  distance  from  the 
apex  to  the  aperture  revolve  one-fourth  of  a  turn  to  the  right;  surface 
marked  by  delicate  annular  lines  of  growth  and  longitudinally  by  about 
twenty-five  very  line,  sharp,  little-elevated  threads,  which  are  strongest 
about  the  middle  of  the  shell  and  more  or  less  obsolete  in  front  and 
behind ;  between  these  are  faint  obscure  longitudinal  strlse ;  both  orifices 
of  the  shell  are  simply  circular,  the  anterior  sharp-edged  and  a  little 
oblique.  Length  of  the  shell,  35;  anterior  diameter,  2.2;  apical  diam- 
eter, 0.5;  maximum  deviation  of  the  curve  from  achord  drawn  between 
the  ends,  3.2  mm. 

Stations  3475  and  3476,  in  351  and  298  fathoms.  Kos.  107025  and 
107026,  U.S.N.M. 

This  species  is  perhaps  most  nearly  allied  to  2>.  antillarum^  Orbigny, 
of  the  Antilles,  a  species  which  differs  in  its  sharper  and  more  numerous 
ribs,  which  become  more  prominent  toward  the  apex  instead  of  obsolete. 
Of  Pacific  species  D.  numerosum^  Dall,  a  form  which  occurs  in  very 
deep  water  from  the  Galapagos  to  California  abundantly,  has  the  most 
general  resemblance  to  the  present  species;  but  it  grows  to  nearly 
twice  the  length,  and  when  closely  examined  is  seen  to  have  a  sharply 
pentagonal  posterior  section  with  a  conspicuous  ventral  slit.  I),  numer- 
OHum  is  a  somewhat  straighter  and  longer  shell  than  D,  phaneum, 

DENTALIUM  COMPLEXITM,  new  species. 
Plate  XXVI,  fiff.  3. 
Shell  large,  solid,  thick,  normally  white  (f),  but  discolored  by  sedi- 
ments after  death,  so  that  the  specimens  received  are  a  pale,  rusty 
brown;  surface  glossy,  sliari^ly  grooved,  with  wider  flat  interspaces, 
varying  finer  or  coarser  in  difi'crent  specimens;  orifices  oircolaTi  one 
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sx>ecimeD  showing  indications  of  a  wide,  shallbw  ventral  sinus  at  the 
apex^  shell  little  curved,  and  the  sculpture  shows  no  rotary  tendency. 
Length  of  shell, 78;  diameter  anteriorly,  8.6;  posteriorly,  1.3;  maximum 
divergence  from  a  chord  connecting  the  extremities,  8.5  mm. 

Stations  3472  -and  3476,  in  205  and  298  fathoms.  Nos.  107022  and 
107023,  TJ.8.N.M. 

This  shell  differs  from  D.  candidum^  Jeffreys,  by  being  more  cylin- 
drical and,  so  far  as  my  present  specimens  go,  without  the  long,  slen- 
der ventral  slit  of  that  species.  From  D,  cerm^  Watson,  as  figured,  it 
is  distinguished  by  being  straighter  and  less  shar))ly  sculptured,  besides 
being  much  larger,  but  Watson's  specimens  were  young.  With  a  few 
specimens  it  is  easy  to  separate  species  of  i)6nta/tum,  but  if  one  has 
numerous  specimens  from  various  kinds  of  bottom  the  difficulty 
increases  greatly.  D.  solidum]  Verrill;  D.  ceras^  Watson,  and  D.  candi- 
dum,  Jeffreys,  appear  to  merge  into  one  another,  yet  individual  speci- 
mens appear  very  distinct  when  one  has  not  a  connecting  series.  The 
present  species,  by  its  somewhat  more  cylindrical  form,  seems  suffi- 
ciently distinct  to  be  named,  but,  with  that  exception,  is  very  closely 
related  to  the  group  of  forms  abov^e  enumerated. 

All  the  specimens  were  dead,  discoloied,  and  occupied  by  annelid 
tenants. 

Class  PELECYPODA. 

Family  Euciroid^, 

Genus    EUCIROA;    Dall. 

When  first  proposed,*  this  group  was  supposed  to  be  sufficiently 
distinct  from  Verticordia  as  defined  in  the  text-books,  but  later  t  a 
careful  study  of  numerous  species  of  Verticordia^  including  the  type 
species  of  that  genus,  led  to  the  belief  that  it  could  at  most  form  a 
section  of  the  older  group,  and  as  such  it  was  included  in  my  final 
report.  J  It  was  only  known  from  separated  valves  of  the  type  species 
V.  (U.)  elegantissima,  Dall,  dredged  in  300-760  fathoms  in  the  Antilles. 
Since  then  a  related  and  very  elegant  species  has  been  dredged  in  the 
Indian  Ocean  by  the  Investigator,  and  has  been  described  §  by  Wood- 
Mason  and  AUcock  under  the  name  of  Verticordia  [Euciroa)  ebumea,  || 

I  have  now  the  pleasure  of  adding  a  third  and  very  beautiful  species 
from  the  Pacific,  which,  being  taken  with  the  soft  parts  intact,  ena- 
bles me  tiy  complete  my  description  of  the  group  and  establish  it  as 
even  more  than  generically  separate  from  the  typical  Verticordia. 

•  Bull.  Mus.  Comp.  ZooL,  v,  pp.  61,  62,  187S. 

t  Op.  oit.,  IX,  p.  106, 1881. 

X  Op.  cit.,  XII,  pp.  196,  291,  Sept.,  1886. 

J  Ann.  Mag.  N.  H.,  Dec,  1891,  p.  447,  fig.  14. 

II  Sowerby,  overlooking  this  description  and  figure,  redescribed  this  species  under 
the  name  of  V.  optima  in  Proc.  Mai.  Soc,  Lond.,  i^  p.  39,  pi.  v,  fig.  3,  Mar.,  1894. 
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It  may  be  well  to  recall  here  the  essential  characters  of  the  anatomy 
of  the  Verticordia  acuticostataj  the  type  of  that  genus.  It  has  two 
siphonal  openings  with  their  orifices  fringed  with  several  rows  of 
papillae;  the  anal  siphon  opens  into  a  closed  chamber,  the  floor  of 
which  is  formed  by  a  muscular  fleshy  septum  imperforate  except  for  the 
passage  of  a  short,  stout,  stopper  like  foot,  around  which  the  septum 
fits  closely;  the  lower  surface  of  this  septum  is  devoid  of  any  append- 
ages; on  each  side  of  the  foot  lies,  adnate  upon  its  surface,  a  small 
elongate  triangular  gill  resembling  one  of  the  oral  palpi  of  ordinary 
pelecypods,  but  separated  by  some  distance  from  the  oral  aperture. 
This  gill  is  without  doubt  functional  as  a  ctenidium,  but  may  be  homol- 
ogous with  the  posterior  palpus  (a  view  suggested  by  the  presence  of 
palpi  in  Uuciroa),  a  possibility  which  requires  further  investigation;  at 
all  events  no  other  organ  (unless  it  be  the  general  surface  of  the  septum 
and  branchial  chamber)  is  present  for  purposes  of  respiration.  There 
are  no  palpi  about  the  mouth.  The  edges  of  the  mantle  are  separated 
only  by  a  narrow  opening  sufficient  to  give  passage  to  the  foot.  The 
septum  was  homologized  by  me  with  the  siphonal  septum  of  ordtoftfy 
pelecypods,  which  was  supposed  to  be  extended  forward  to  the  visceral 
mass  as  it  is  in  Lophocardiunij  though  in  the  latter  genus  the  usual 
functional  gills  are  present. 

In  Euciroa  the  following  differences  may  be  noted:  The  opening 
between  the  lobes  of  the  mantle  is  ample,  tbefoot  laterally  compressed, 
though  small,  more  nearly  resembles  the  same  organ  in  the  average 
pelecypod;  both  pairs  of  labial  palps  are  present  and  free;  while  a  sep- 
tum exists,  the  posterior  part  of  which  is  obviously  formed  by  an  exten- 
sion forward  of  the  siphonal  septum,  yet  a  large  part  of  it  is  formed  by 
lamellar  gills  which  extend  backward  from  the  visceral  mass  near  the 
mouth  enclosing  the  foot,  and  have  their  edges  connected  with  each 
other  on  each  side  and  witb  the  tissue  of  the  mantle  laterally,  so  that, 
as  in  Verticordiaj  a  complete  separation  between  the  anal  and  the  bran- 
chial chamber  is  insured.  These  differences,  which  will  be  described  in 
full  detail  under  the  species  about  to  be  named,  are  quite  sufficient  to 
justify  the  assignment  of  generic  rank  to  the  group  separated  by  me 
under  the  name  of  Euciroa, 

EUCIROA  PACIFICA,  new  species. 
Plate  XXIII,  figs.  2,  4;  plate  xxiv,  figs.  4,  5,  7,  8. 

Shell  rounded,  inflated,  solid,  brilliantly  pearly  within,  of  a  frosty  dull 
white  externally,  covered  with  a  very  thin  pale  brownish  epidermis, 
under  which  the  shell  is  everywhere  minutely  granular  and  sculptiired 
with  fine  radiating  lines  of  large,  sometimes  sharp-pointed  and  recurved, 
granules,  the  rows  being  very  close  set  posteriorly  but  with  wider  inter- 
spaces toward  the  middle  and  anterior  part  of  the  valves;  concentric 
sculpture  only  of  feeble  incremental  lines,  visible  chiefly  near  the  basal 
margin  of  the  valves;  beaks  prominent,  full,  much  incurved,  anteriorly 
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twisted;  in  the  young  shell  a  prominent  thread  radiates  from  the  beak^ 
setting  off  a  posterior  area  over  which  the  granules  do  not  have  a  dis- 
tinct linear  arrangement,  but  as  the  shell  grows  this  thread  becomes 
obsolete,  though  the  difference  in  the  distribution  of  the  granules  con- 
tinues; internal  surface  of  the  valves  polished,  pearly,  with  obscure 
radiating  and  some  vermicular  impressions,  the  intiCrnal  margin  of  the 
valves  finely  grooved  radially;  muscular  impressions  small,  somewhat 
obscure,  the  posterior  larger;  external  ligament  thin,  short,  hardly 
functional;  internal  resilium  short,  strong,  set  obliquely  under  the  dor- 
sal maigin  and  reenforced  below  by  a  calcareous  lithodesma,  thick,  delti- 
form,  rounded  below  with  a  short,  pointed  process  on  each  side  behind; 
there  is  a  small,  nearly  smooth,  deeply  impressed  lunule  mostly  attached 
to  the  right  valve,  the  margin  here  projecting,  while  in  the  left  valve 
a  similar  projection  is  so  depressed  as  to  pass  for  the  most  part  below 
the  projection  of  the  right  valve  and  perform  the  function  of  an  anterior 
lateral  tooth;  the  left  valve  behind  the  beak  shows  a  long,  almost  linear, 
depression,  which  must  be  taken  as  the  escutcheon,  the  most  posterior 
part  of  which  passes  below  the  margin  of  the  right  valve,  while  on  the 
edge  of  the  latter,  close  to  the  resilium,  is  a  small,  little-elevated,  nar- 
row lateral  tooth;  in  front  of  the  resilium  in  the  right  valve  is  a  large, 
stout,  pointed,  recurved  cardinal  tooth  arising  from  the  valve  under  the 
lunule  and  hooking  into  a  funicular  cavity  below  the  beak  of  the  left 
valve.  Behind  this  in  the  left  valve  is  a  narrow  little  elevated  cardinal, 
easily  mistaken  for  a  raised  edge  of  the  cartihige  pit,  and  serving  to 
defend  the  lithodesma  from  pressure  by  the  right  cardinal.  Using  c  for 
the  cartilage  and  I  for  the  lateral  teeth,  the  Steinmann  formula  for  the 

hinge  would  be  as  follows :  j^—  ^     y-  ;  though  the  laterals  do  not  enter 

actual  sockets  in  the  opposite  valve.  Height  of  the  shell, -25;  length, 
28 ;  diameter,  21  mm.  A  dead  valve  reaches  a  length  of  38  and  a  height 
of  35  mm. 

Stations  3471,  3472,  3474,  3476,  and  3476  in  295  to  375  fathoms;  tern- 
perature  between  43°  and  44o  f.  Nos.  107008,  107027, 107028,  107029, 
107030,  and  107031,  U.S.IS^.M. 

This  fine  species  differs  from  JE7.  eburnea  by  its  recurved,  smaller,  and 
more  delicate  and  more  numerous  granules.  It  is  more  like  E.  elegant- 
issimaj  from  which  it  differs  in  the  rounder  form  of  the  young  shell 
and  in  the  full  grown  by  ift  thinner  and  anteriorly  more  produced 
valves.  The  minor  details  of  the  hinge,  and  the  position  of  the  pallial 
and  muscular  impressions  on  the  valve  also  serve,  when  carefully  com- 
pared, to  discriminate  the  species. 

The  soft  parts  offer  several  points  of  interest  already  alluded  to. 
The  tissue,  internal  to  the  mantle  and  external  to  the  viscera,  espe- 
cially on  the  ventral  surface,  is  remarkably  thick,  almost  jelly-like, 
and  full  of  connective  fibers.  The  margin  of  the  mantle  appears 
smooth  and  somewhat  thickened  by  peripheral  muscular  fibers  form- 
Proc.  N.  M.  94 44 


Digitized  by 


Google 


690  DEEP  WATER  MOLLUSKS  AND  BBACHIOPODS—DALL.     vouxvn. 

ing  a  band;  within  the  margin  is  a  little  elevated  rednplication  of  the 
inner  layer,  the  edge  of  which  appeared  to  be  minutely  papillose,  and 
which  in  life  can  probably  be  extended  to  several  times  its  length  as 
preserved  in  spirit.  In  front  the  lobes  are  separated  in  front  of  the 
anterior  adductor  and  continue  distinct  three-fourths  of  the  way  to 
the  incurrent  siphon,  when  they  are  joined;  around  the  oval  area 
occupied  by  the  papillae  about  the  siphonal  orifices  the  border  of  the 
mantle,  dividing  again,  forms  a  thickened  frame  which  is  united  in 
front  of  the  posterior  adductor.  The  sides  of  the  mantle  in  front  of 
the  incurrent  siphon — below  the  middle  line  of  the  valves  (dra\wi  hori- 
zontally) and  on  each  side  of  the  pedal  opening  forward  to  the  vertical 
of  the  anterior  adductor — present  rounded-triangular  areas  with  their 
apices  anterior,  where  the  tissue  of  the  mantle  between  the  inner  and 
outer  laminae  of  each  lobe  is  thickened  by  the  presence  of  a  quantity 
of  columnar  muscular  tissue  perpendicular  to  the  surfaces  of  the 
laminae  and  very  uniformly  distributed.  These  areas  are  crossed  by 
numerous  branches  (more  or  less  bifurcated)  given  out  by  the  pallial 
nerve,  and  the  outer  face  of  the  area  thus  modified  is  attached  to  the 
valve,  upon  which  it  leaves  somewhat  vermicular  surface  markings. 

Several  longitudinal  or  radiating  fibers  or  bands  parallel  to  the 
surface  of  the  mantle  are  also  observable  by  transmitted  light,  the 
chief  of  which  extend  toward  the  base  of  the  incurrent  si])hon  or  in 
the  direction  of  the  anterior  adductor.  These  masses  of  muscle  have 
no  obvious  function;  they  occupy  the  area  of  the  radiating  retractors 
of  the  siphons  in  ordinary  sinvpalliata^  but  they  are  not  connected 
with  the  siphonal  septum  or  the  sphincter  of  the  incurrent  siphon  and, 
with  few  exceptions,  the  columnar  fibers  simply  connect  the  inner  and 
outer  laminae  of  the  lobe  of  the  mantle  in  which  they  are  respectively 
situated.  Over  the  surface  of  the  muscular  mass  near  the  median  line 
behind  the  commissure  of  the  mantle  edge  is  distributed  a  quantity  of 
glandular  tissue  which  reaches  up  to  and  partly  around  the  lower 
portion  of  the  sphincter  of  the  branchial  siphon  between  the  laminae  of 
the  mantle  lobe.  The  aggregation  of  glandular  cells  is  so  arranged  as 
to  leave  channels  which  lead  toward  the  vicinity  of  the  sphincter, 
where  they  probably  open  to  the  surface,  though  I  was  not  able  to 
detect  the  orifices.  The  internal  face  of  the  incurrent  siphon  is  con- 
centrically wrinkled  by  the  contracted  sphincter,  which  below  seems 
to  merge  with  the  pallial  marginal  band  and  above  is  overshadowed 
by  a  broad,  smooth  siphonal  septum.  The  orifice  itself,  as  retracted, 
from  an  internal  point  of  view,  presented  a  vertical  smooth  edged  slit, 
of  which  the  margin  projected  internally  to  a  marked  degree.  Exter- 
nally the  i)erisiphonal  area  is  papillose,  the  papillae  not  seemingly 
arranged  in  regular  ranks,  but  the  outer  ones  larger  and  the  size  dimin- 
ishing focally  toward  each  orifice.  One  papilla,  larger  than  any  of  the 
rest,  is  situated  in  the  median  line  above  the  excurrent  orifice,  but  there 
is  no  medial  papilla  ventrally.    The  excurrent  siphon,  as  usual,  is 
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smaller  than  tbe  otber,  and  its  valve  or  orifice  in  the  alcoliolic  speci- 
men does  not  project  internally;  both  are  surrounded  with  about  the 
same  relative  amount  of  papillae,  which  seem  to  be  of  about  the  same 
series  of  sizes  for  each  orifice.  The  intestinal  canal  passes  over  the 
posterior  adductor  and  terminates  near  the  excurreut  siphon,  internally, 
but  has  no  projecting  free  portion. 

The  outer  lamina  of  the  mantle  when  removed  from  the  shell  shows  a 
band  of  short  fibers  less  than  2  mm.  in  length  and  diminishing  down- 
ward; they  extend  anteriorly  from  the  mantle  margin,  and  are  disposed 
over  the  space  in  front  of  the  siphonal  area  from  the  adductor  above 
downward  as  far  as  the  area  exjends.  These  are,  without  doubt,  the 
retractor  muscles  of  the  siphons,  and  correspond  to  the  slight  concave 
curve  below  the  adductor  scar,  which  may  be  traced  in  the  pallial 
impression.  The  mantle  is  remarkable  for  its  large  blood  sinuses,  and 
the  pericardium  is  unusually  large,  as  well  as  the  ventricle  of  the  heart. 
The  latter  is  a  thin,  semitranslucent  pear-shaped  sac,  dorsal  to  the  rec- 
tum and  not  pierced  by  it.  It  is  slightly  asymmetrical,  lying  a  little 
more  to  the  right  on  the  median  line.  The  auricles  enter  the  base 
laterally,  being  set  off  by  a  marked  constriction,  and  are  muscular  and 
of  a  darker  color  than  the  ventricle,  apparently  having  a  thin  glandu- 
lar coating.  Laterally  from  each  auricle  a  funicular  muscular  tube 
extends  to  a  capacious  sinus  in  the  wall  of  the  mantle.  There  is  a 
single  anterior  aorta  starting  from  the  base  of  the  ventricle.  The  peri- 
cardium and  its  contents  lie  behind  the  cardinal  teeth  and  beaks.  The 
visceral  mass  below  the  latter  seems  but  moderately  supplied  with 
hepatic  lobules,  and,  superficially,  exhibits  the  ramifications  of  the 
ovary.  The  male  glands  are  lower  down  and  of  a  pale  color.  The  foot 
resembles  that  of  Verticordia  in  being  somewhat  constricted  above, 
but  is  much  more  like  that  of  the  average  pelecypod.  It  is  pointed  and 
produced  moderately  in  front,  compressed,  the  lower  part  somewhat 
keeled,  the  i)osterior  more  swollen,  with  a  sliglit  "heel,"  and  no  trace 
of  a  byssal  groove  or  gland.  The  retractor  muscles  of  the  foot  form  a 
slender,  solid  cord  below,  which  ascends  and  bifurcates  behind  the 
middle  of  the  shell  and  is  attached  on  each  side  above  the  main  body 
of  the  adductor,  but  forms  an  almost  indistinguishable  part  of  the 
same  impression  on  the  shell.  The  protractors,  however,  make  sepa- 
rate scars  a  little  behind  and  above  the  anterior  adductor  scar. 

Reversing  the  animal  and  separating  the  lobes  of  the  mantle,  we 
find  the  foot  closely  embraced  above  by  the  ctenidia,  which  extend 
forward  and  are  attached  firmly  to  the  mantle  at  their  outer  edges,  and 
anteriorly  reach  to  a  point  close  to  and  just  outside  of  the  ventral  pair 
of  palpi.  In  looking  down  upon  the  reversed  animal  the  most  anterior 
part  of  the  ctenidia  is  concealed  by  the  foot  and  palpi.  Leaving  a  fuller 
description  of  the  giJl  until  later,  attention  may  be  directed  to  the 
parts  about  the  mouth.  Just  behind  the  anterior  adductor  are 
perceptible  two  or  more  pouch  like  sacs  on  each  side  in  front  of  the- 
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dorsal  palpus,  which  is  more  or  less  attached  to  this  blister-like  body. 
On  cutting  the  tissues  so  as  to  expose  the  parts  it  is  seen  that  the 
sacs  form  part  of  the  dorsal  palpi  which  are  largely  adnate  upon  the 
posterior  faces  of  the  sacs,  with  the  free  extremity  recurved  and  coiled 
as  in  the  figure.*  The  sacs  when  opened  appear  empty  and  thin 
walled,  resembling  blood  sinuses.  The  palpi  are  not  distinctly  cross 
striated,  but  are  more  or  less  folded,  like  a  book,  upon  themselves.  The 
ventral  palpi  are  long,  slender,  and  nearly  smooth.  Between  the  bases 
of  these  projects  a  sort  of  lappet  of  cuticular  tissue,  broad,  flattish, 
bifurcate  behind  and  lying  against,  but  not  attached  to,  the  anterior 
edge  of  the  upper  part  of  the  foot.  4^bove  it  the  mouth  is  visible  as  a 
narrow  slightly  arcuate  slit.  I  have  not  observed  before  anything 
exactly  corresponding  to  this  lappet  in  any  pelecypod  I  have  examined 
or  found  mentioned  in  the  literature.  What  the  oflBce  of  the  sacs  in 
connection  with  the  palpi  may  be  I  can  not  imagine,  unlei=^8,  when  filled 
with  liuid,  their  contraction  may  erect  the  tissue  of  the  palps. 

The  most  interesting  part  of  this  investigation  relates  to  thectenidia. 
These  resemble  in  construction  the  archaic  gills  of  Yoldia^  Solemya, 
etc.,  with  interesting  differences.  Behind  they  are  firmly  attached  to 
and  continuous  with  the  broad  siphonal  septum ;  on  each  side  and  in 
front  their  outer  edges  are  firmly  soldered  to  the  mantle.  The  inner 
edges  on  each  side  of  the  foot  are  confluent  near  the  base  of  insertion 
and  bordered  by  a  smooth  band  of  connective  tissue  which  is  closely 
appressed  to,  but  not  organically  connected  with  the  foot,  which  passes 
between  them.  These  edges  behind  the  foot,  however,  are  united  to 
each  other  by  delicate  yet  firm  tissue  not  easily  ruptured.  Looking 
down  upon  this  surface,  beside  the  median  line  of  junction  it  is  seen  to 
be  marked  by  two  imjires.^ed  grooves  on  each  side  between  which, 
obliquely  waved,  extend  the  edges  of  closely  apprejjsed  plate-like 
lamellsB.  On  cutting  the  gills  transversely  it  is  found  that  these  plates 
present  much  the  appearance  of  the  same  organs  in  Yoldia  Umatula  as 
figured  by  Mit8ukuri,t  but  with  important  differences.  The  fibrous 
suspensory  tissue,  by  which  thectenidia  are  connected  with  the  mantle, 
forms  a  narrow  band  extending  obliquely  at  an  angle  of  35^  to  45o  from 
the  vertical  plane  of  the  body,  when  it  is  perforated  by  a  large  vessel 
running  longitudinally.  Morphologically  below  this,  but  actually 
obliquely  outward,  is  a  band  of  smooth  tissue  separating  two  sets  of 
lamellae.  These  lamellae  are  not  equal  and  symmetrical  as  in  Nuculaj 
nor  are  they  set  at  right  angles  to  the  stem  of  the  giH,  but  trend 
obliquely  backward  on  each  side  like  the  vanes  of  a  feather.  The 
outer  set  of  lamellae  are  wider  from  side  to  side  and  shorter  verti- 
cally than  the  inner  set.  The  latter  are  separated  by  a  narrow  mem- 
branous band  from  a  third  set,  forming  an  ascending  or  reflected 
lamina,  for  which  I  was  unable  to  detect  any  main  blood  vessel  com- 
parable to  that  of  the  main  stem  of  the  gill.    The  upper  surface  of 

*  Compare  pi,  xxiv,  fig.  5,  p. 

t  Studies  from  Biol.  Lab.,  Johns  Hopkins  Univ.,  u,  pi.  xix,  fig.  11, 1883. 
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the  gill  is  furnished  with  numerous  longitudinal  muscular  fibers,  at  about 
equal    distances    apart, 

which  firmly  connect  the  T 

upper  ed ges  of  the  lamellae. 
The  border  of  the  inner 
lamina  where  it  lies 
against  the  foot  is  defend- 
ed, as  above  stated,  by  a 
thin  band  of  smooth  tissue, 
and  where  the  plates  join 
this  band  their  edges  are 
confluent.  The  same  is 
true  of  the  edges  of  the 
outer  set  where  they  im- 
pinge upon  the  mantle. 
The  connection  is  very 
brief  and  just  at  the  ap- 
pressed  edge  of  the  gill. 
Each  plate  appears  to 
form  a  single  blood  sinus 
or  sac,  as  in  Nucula^  with 
numerouA  radiating  mus- 
<*ular  fibers,  as  figured  by 
Mitsukuri  in  Yoldia  (Tab. 
cit.,  tig.  11).  The  main  sur-  ^^'  ^ 

r       ^      •«     ^^«^«^«.v^1      ^P       ^  MICBOTOMIC  SECTIONS  OF  EUCIBOA  PACIFICA  AND 

face   IS   composed   Ot   con-  callocardia  steabnsh  * 

spicuously  cellular  epithe- 
lium, as  in  Nucula;  the  edges  are  abundantly  ciliated.    The  plates 

*  Figure  1.  Microtomic  section  of  Euciroa  pacifica,  Dall,  taken  tLroiigh  the  middle 
of  the  foot,  the  lower  part  of  the  mantle  lobes  being  omitted.  From  camera  lucida 
drawing  from  the  original  by  J.  C.  McConnell,  ^. 

1.  Dorsal  commissure  of  the  mantle;  II,  II,  blood  sinnses  connected  with  the 
auricles  of  the  heart;  III,  the  rectum ;  IV,  cavity  of  the  nephridia;  V,  V,  reticulated 
connective  tissue ;  VI,  VI,  direct  outer  limbs  of  the  ctenidia ;  VII,  VII,  inner  reflected 
laminiv,  and  VIII,  VIII,  inner  direct  laminae  of  the  inner  limb  cut  in  a  slightly  oblique 
section  across  the  single  plates;  IX,  IX,  the  palpi;  X,  the  foot,  more  or  less  sur- 
rouuded  by  loose  epithelial  matter;  XI,  XI,  lobes  of  the  mantle;  XII,  XII,  begin- 
ning of  the  muscnlar  region  of  the  mantle  lobes;  incomplete  below. 

Figure  1,  A.  Section  of  left  ctenidium  of  Callocardia  ateqrnaitf  Dall,  f . 

A.  XI,  Callocardia^  st«m  of  the  gill  with  bloodvessel;  XII,  inner  direct  and 
reflected  limb;  XIII,  outer  direct  and  reflected  limb  in  section. 

Figure  1,  B.  Side  view  of  left  ctenidium  of  Callocardia  stearnsii,  showing  outline 
of  the  inner  and  outer  limbs;  the  dotted  line  showing  the  limit  to  which  the  inner 
reflected  lamina  of  the  inner  limb  rises  on  the  side  opposite  that  of  the  observer. 

B.  XIV,  point  where  the  ctenidium  is  attached  to  the  siphonal  septum ;  XV,  "ven- 
tral extreme  of  the  inner  direct  limb;  XVI,  outline  of  the  outer  direct  and  reflected 
limb;  the  inner  reflected  lamina*  on  the  side  next  the  body  rises  to  the'height  indi- 
cated by  the  dotted  line.  The  single  plates  of  which  the  gill-mass  is  composed  are 
not  indicated. 
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are  distinctly  marginated,  as  in  Nucnla,  but  are  connected  together 
by  small  patches  of  what  appeared  to  be  fibrous  tissue,  which  proves 
to  be  interlocked  giant  cilia  (see  lig.  2,  vi).  Owing  to  the  oblique 
manner  in  which  the  plates  are  set  on  the  stem,  and  the  manner 
in  which  they  are  tied  together,  it  is  difficult  to  get  a  section  which 
will  show  the  whole  face  of  any  single  lamella  and  determine  exactly 
how  many  ciliary  bridges  exist  to  each  plate,  but  the  distal  margins 
of  the  plates  were  free  from  each  other  for  some  little  distance 
inward.  The  outer  edges  of  the  laniellie  appeared  to  be  furnished  with 
a  small  circular  band  of  muscular  fibers  by  which  the  periphery  might 
be  contracted,  but  no  rigid  chitinous  friimework  could  be  detected. 
Along  the  channels  between  the  series  of  plates  were  accumulations  of 
dark-colored  organic  granules,  indicating  that  the  ctenidia  perform  the 
function  of  collecting  food  material. 

After  using  a  low-power  lens  in  dissecting  in  the  ordinary  way, 
serial  sections  with  the  microtome,  after  hardening  and  staining,  were 

resorted  to,  in  or- 
der to  get  at  the 
structure  of  these 
and  other  organs. 
Dr.  Gray,  micro- 
scopist  of  the 
Army  Medical 
Museum,  kindly 
undertook  the 
manipulation  h  d 
mounting.  It  was 
found  that  the 
processes  requir- 
ed, as  preliminary 
*"  to  sectionizing, 

F'K-  2.  were    destructive 

MICBOTOMIC  SECTION  OF  PORTIONS  OF  THE  OILL  OF  ECCIHOA  PACIFICA.*  Of    UiaUy     dcllCate 

features  which 
with  the  dissecting  microscope  are  easily  observed  in  fresh  mate- 
rial. On  the  other  hand,  the  sections  (shriveled  and  distorted  as 
they  are,  compared  with    fresh   specimens)   exhibited  a  number  of 

*  Figure  2 ;  section  of  the  plates  of  the  inner  reflected  lamina  of  the  gill  of  Euciroa 
pacijica,  greatly  enlarged,  from  microtomic  section  at  a  tangent  to  the  anterior  sur- 
face of  the  posterior  adductor,  camera  lucida  drawing  by  J.  C.  McConnell. 

I,  II,  combined  plates  at  the  point  of  reflection,  defective  above;  III,  IV,  mass  of 
connective  tissue,  etc.,  forming  the  junction  of  the  right  and  left  ctenidia  behind 
tl  e  foot;  V,  V,  V,  plates  which  have  been  torn  by  the  knife  in  cutting,  simulating 
vascular  connections;  VI,  giant  cilia  connecting  the  plates distally ;  VII,  VIII,  plates 
coBuected  by  a  true  vascular  junction. 

For  a  proper  congeption  of  the  real  relation  of  the  parts  before  shriveling  by  the 
staining  process,  the  read<5rsbouliLx©fer  to  pi.  xxiii,  fig.  2. 
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points  of  structure  which  were  not  observable  otherwise.  It  is 
evident  that  both  methods  are  required  for  complete  results.  In  the 
present  instance,  in  examining  the  gills  in  water  with  low  powers,  it 
was  observed  that  the  close  set  oblique  plates,  or  lamellae,  are  connected 
at  their  dorsal  edges  by  a  delicate  series  of  connective  fibers  running 
in  an  an tero  posterior  direction  and  recalling  the  threads  which  connect 
the  dorsal  edges  of  the  laminae  in  Poromya^  but  more  numerous,  and 
laterally,  near  the  attachment  to  the  mantle,  forming  a  sort  of  fascia^  or 
layer  of  fibres.  Beside  this,  the  dorsal  portion  of  the  plates  near  the 
arterial  stem  of  the  gill  show  a  few  reticulations  carrying  blood  vessels, 
and  a  good  many  which  appeared  purely  fibrous.  The  vascular  con- 
nectives, except  close  to  the  stem  as  above  mentioned,  were  not  observed, 
though  here  and  there  a  fibrous  link  united  the  faces  of  two  plates 
near  their  dorsal  margins,  but  without  any  regularity  of  situation  or 
succession.  The  arterial  stem,  which  anteriorly  has  a  roughly  trian- 
gular section,  near  the  posterior  ends  of  the  gills  is  produced  vertically, 
so  that  the  short  laterally  extended  plates  of  this  part  of  the  gill,  instead 
of  hanging  below  the  stem,  are  projected  from  its  opposite  sides,  and 
are  not  all  of  the  same  vertical  width.  This  appeared  very  clearlj*^  in 
the  microtomic  sections,  in  which,  however,  no  trace  of  the  longitudinal 
dorsal  fibers  could  be  recognized,  the  latter  having  been  apparently 
destroyed  by  the  contraction  induced  by  chemical  treatment  used  in 
staining,  with  many  other  more  delicate  features.  The  sections  there- 
fore show  the  lamellae  as  more  isolated  than  they  are  in  reality,  except 
near  their  ventral  edges,  where  they  are  bordered  by  a  narrow  band  of 
giant  cilia,  which  interlock  between  the  plates,  thus  holding  the  ventral 
margins  quite  firmly  together.  These  junctions  were  well  shown  in  the 
sections,  and  also,  though  less  clearly,  the  distal  margins  of  the  plates 
shoived  patches  of  smaller  cilia,  not  continuous  with  the  band  above, 
but  ^projecting  into  the  peripedal  cavity,  and  doubtless  serving,  as  in 
other  pelecypods,  the  purpose  of  collecting  and  propelling  grains  of 
edible  matter  toward  the  mouth. 

The  nephridia  lie  below  the  pericardium  and  are  distinctly  limited 
by  the  connective  tissue  made  up  of  a  radial  network  of  fibers  which 
constitutes  the  lamina  to  which  the  outer  edges  of  the  gills  are  attached. 
The  nephridia  have  a  common  cavity  (fig.  1,  iv)  more  or  less  occupied  by 
thin  folds  of  very  delicate  tissue  of  a  more  or  less  glandular  nature,  upon 
and  around  which  are  clustered  large  numbers  of  spherical  nucleated 
or  concentric  concretions  similar  to  those  already  described  in  Lyonsiella 
and  other  Anatinacea.  These  concretions  stain  deeply  and  are  very 
varied  in  size,  the  largest  exceeding  any  of  those  noticed  in  Halicardia. 
The  nephridia  do  not  extend  laterally  into  the  lobes  of  the  mantle  as 
they  do  in  Halicardia, 

The  character  of  the  gills  above  described  is  such  that  it  seems  not 
unreasonable  to  regard  them  as  intermediate  between  the  foliobranchiate 
gills  of  such  a  mollusk  as  Solemya  and  the  plicated  reticulate  gills  of  a 
more  modern  type  of  bivalves,  such  as  Lyonsiella  or  Halicardia.    They 
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are  neither  typicafly  foliobranchiate  Dor  normally  reticulate.  Hitherto 
those  who  would  separate  the  filibrauchs  ordinaUy  from  the  modern 
reticulate  forms  have  been  obliged  to  institute  an  intermediate  order, 
"pseudo  lamellibranchs,"  to  receive  those  pelecypods  with  a  "fili- 
branchiate"  organization  which  persist  in  developing  reticulate  gills. 
The  evidence  of  the  ancestry  of  the  lilibranchiate  types  afforded  by- 
paleontology  is  sufl&ciently  weighty  to  show  how  artificial  is  any  such 
arrangement,  and  how  little  in  accord  with  the  phytogeny  of  the  forms 
concerned.  But  while  the  transition  between  the  lilibranchiate  and 
reticulate  gills  has  always  been  sufficiently  obvious,  there  has  been  a 
very  marked  gap  between  the  foliobranchs  and  any  of  the  others.  This 
the  present  type  does  something  to  bridge,  or,  at  least,  to  indicate  how 
it  might  be  and  probably  was  bridged  in  the  past.  It  adds  something 
also  to  the  testimony  for  archaicism  in  the  Anomalodesmacea  which  the 
present  writer,  in  conformity  with  paleontological  evidence,  has  pointed 
out. 

Mter  the  above  was  written  the  writer  was  unexpectedly  enabled  to 
examine  the  gill  in  two  species  of  Callocardia^  dredged  in  the  Pacific 
Ocean  by  the  Albatross  oft'  the  coast  of  Central  America,  in  about  400 
fathoms.  Contrary  to  the  known  (7ardiMm-like  type  of  reticulate  gill 
which  characterizes  the  shallow  water  Isocardia  (with  which  Callo- 
cardia  has  hitherto  been  associated  as  a  subgenus),  the  cteuidium 
proves  to  be  even  nearer  to  the  typical  foliobranch  gill  (such  as  that 
of  Solemya)  than  is  the  gill  of  Euoiroa.  The  single  ctenidium  in  CaUo- 
cardia  stearmii,  Dall,  is  composed  of  the  central  stem  and  two  sets  of 
ribbon-like  lamellae,  which  spring  from  either  side.  These  lamellae 
arc  thick  and  fleshy  (relatively  to  their  size),  and  are  attached  to  each 
other  at  their  proximal  ends  by  the  common  adhesion  to  the  stem,  and 
at  their  distal  ends  by  a  narrow  fibrous  strip,  which  may  possibly 
contain  a  vascular  channel,  but  did  not  show  any  in  the  present  condi- 
tion of  the  specimens.  There  are  indications  of  a  lateral  band  of 
cilia;  at  all  events,  the  edges  of  the  lamellae  are  distinctly  marginate 
and  yet  not  organically  connected.  The  inner  limb  of  the  ctenidium 
is  much  the  larger,  rounded  triangular  in  outb'ue  and  with  a  bluntly 
rounded  keel  below,  the  distal  portion  of  the  mass  of  lamellae  being 
reflected  and  closely  appressed  to  the  direct  limb,  and  reaching  upward 
about  two-thirds  of  the  way  from  the  point  of  reflection  to  the  arterial 
stem.  The  outer  limb  is  very  much  smaller  than  the  inner  one,  but 
has  the  reflected  part  longer  and  larger  than  the  direct,  so  that  the 
dorsal  edge  of  the  reflected  portion  extends  toward  the  middle  line  of 
the  body  over  the  stem,  covering  the  dorsal  edge  of  the  direct  part. 
(See  figure  1,  A,  B.) 

The  shell  of  Callocardia  closes  so  tightly  that  the  preservative  used 
had  penetrated  slowly  and  the  specimens  are  not  in  a  condition  to  use 
for  sections.  It  can  be  positively  stated,  however,  that  there  are  neither 
fibrous  nor  vascular  connectives  between  the  lamellfle,  except  as  above 
mentioned,  and  the  chief  difference  between  the  ctenidium  of  Callo- 
cardia  and  that  of  Solemya  is  obviously  that  the  lamellae  are  united  by 
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a  narrow  band  distally  and  reflected  in  the  former,  while  they  are  com- 
paratively free  and  not  reflected  in  the  latter.  It  may  be  added  that 
the  entire  ctenidinm  is  solid  and  flesby  as  in  Nucula^  and  when  lifted 
separates  from  the  body  iu  a  single  mass.  The  two  ctenidia  are  united 
to  the  siphonal  septum  behind  the  foot,  but  not  to  each  other,  so  there 
is  no  complete  anal  chamber.  The  palps  in  Oallocardia  are  very  small, 
the  foot  is  flattened  and  solelike  below  anteriorly  and  rounded  behind. 
The  siphons  are  complete  and  papillose,  longer  than  in  Isocardia^  but 
still  short. 

The  discovery  of  this  type  may  be  said  to  practically  complete  the 
series  uniting  the  foliobranch  with  the  reticulate  gill  and  give  the  quietus 
to  the  classification  based  solely  on  the  divergencies  of  the  ctenidia. 

It  can  hardly  be  doubted  that  the  gills  of  Uuoiroa  are  represented 
by  the  degenerate  small  gill  of  Verticordia  acuticostataj  as  formerly 
described  by  me.  It  seems  possible,  as  will  appear  under  the  next 
Sj^ecies,  that  the  fleshy  septum  of  the  so-called  Septibranchia  may  be 
partly  a  modification  of  such  an  inwardly-directed  lamina  of  the  mantle 
as  in  Uuciroa  lies  below  the  visceral  mass;  and  in  Halicardia  has  free 
edges;  which  in  Euciroa  is  merely  connective,  but  in  Halicardia  con- 
tains an  extension  of  the  nephridia.  What  part  in  Verticordia  the 
siphonal  septum  plays  remains  to  be  decided  by  further  researches, 
but  it  also  contributes  more  or  less  extensively  to  the  total  septum. 
Geologically  the  VerticordiidcB  are  an  ancient  group,  and  the  fossil 
Fecchiolia  would  seem  to  be  very  nearly  related  to  Euciroa.  At  all 
events  the  latter,  in  its  dorsal  heart  not  pierced  by  the  rectum,  its  single 
aorta,  and  archaic  type  of  gills,  adds  a  very  interesting  member  to  the 
small  list  of  pelecypods  of  varying  affinity,  which  retain  in  their  organ- 
ization indisputable  traces  of  archaic  origin. 

In  this  connection  I  was  led  to  examine  the  following  species,  also 
dredged  by  the  Albatross j  but  on  the  northeastern  coast  of  the  United 
States,  a  specimen  of  which  recently  came  into  my  possession.  Owing 
to  its  large  size  the  characters  of  this  moUusk  are  very  plain  and 
unmistakable.  Hoping  to  obtain  some  light  on  the  vexed  question  of 
the  origin  of  the  fleshy  septum  of  Verticordiay  I  examined  it  with  a 
good  deal  of  interest,  and  found,  as  will  be  seen,  a  type  of  septum 
which  seems  wholly  distinct  from  either  of  those  hitherto  described. 
The  species  referred  by  its  describer  to  MytiUmeria  and  by  the  writer 
to  Verticordia  s.  s.,  must  evidently  form  the  type  of  a  new  genus. 

GeDUS  HALICARDIA,  Dall. 
HALICARDIA  FLEXU08A,  Verrill  and  Smith. 
Plate  XXIII,  figs.  1, 3, 5, 6;  plate  xxiv,  fig.  3. 
Mytilimmia  flexuosa,  Veurill  and  Smith,  TraDS.  Conn.  Acad.,  v.,  567,  pi.  58,  fig. 
38;  Am.  Journ.  Sci..  xxii,  1881,  p.  302;  Trana.  Conn.  Acad,,  vi,  1884,  p.  258. 
Verticordia  flexuoaa,  Dall,  Blake  Pelecypoda,  Bull.  Mus.  Comp.  Zool.,  xii,  p.  286, 
Sept.,  1886. 

The  specimen  was  dredged  east  of  Georges  Bank,  in  the  Gulf  of 
Maiue,  in  677  fathoms,  brown  sand ;  bottom  temperature,  39  o  F.,  by  the 
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U.  8.  Fish  Commission  in  1885.  The  shell  measured  45  mm.  wide  and 
high  by  39  ram.  long.    ^o.  50785,  U.S.N.M. 

The  shell  is  wide  and  angular,  resembling  a  large  Hemicardiunij  with 
a  granular  ashy-white  or  pale  brown  granulose  surface,  showing  faint 
traces  of  radiating  ridges.  The  hinge  is  obsolete,  an  obscure  swelling 
represents  the  sublunular  tooth  in  the  right  valve  and  a  still  feebler 
one  in  the  left  valve.  In  Eudroa  the  left  portion  of  the  lunule  is  the 
most  prominent;  in  Ealicardia  the  opposite  is  the  case.  The  litho- 
desuia  is  an  asymmetrical  slender,  solid,  shelly  arch,  with  the  right  limb 
decidedly  longer  than  the  left  one.  The  inner  margin  of  the  shell  is 
smooth,  the  valves  are  a  very  trifle  unequal  and  shut  closely. 

To  facilitate  comparison  the  characters  of  the  soft  parts  are  given 
in  the  same  order  as  under  Etieiroa. 

The  mantle,  in  its  thickness  and  consistency,  resembles  that  of 
Uuoiroa,  Its  margin  is  thick  and  solid,  and  the  inner  ridge  more  dis- 
tinctly papillose  than  in  Eudroa^  but  not  conspicuously  so.  The  lobes 
of  the  mantle  are  first  separated  in  front  of  the  middle  of  the  anterior 
adductor  and  continue  so,  backward,  about  halfway  to  the  siphon^ 
thus  leaving  a  shorter  pedal  opening  than  in  Euoiroa.  The  thickened 
mantle-edge  frames  the  perisiphonal  area,  and  its  two  sides  are  united 
above  and  a  little  in  front  of  the  posterior  adductor.  In  the  lobes  of 
the  mantle  behind  the  siphon  there  is  nothing  corresponding  to  the 
muscular  areas  of  Eudroa,  The  siphons  recall  those  of  Poromya.  The 
excurrent  siphon  is  small,  short,  surrounded  by  insignificant  granular 
papillae  irregularly  distributed  sparsely  over  the  perisiphonal  surface; 
a  single  larger  but  still  very  small  papilla  is  visible  in  the  median  line 
above  the  siphon,  and  distant  half  the  diameter  of  the  orifice.  The 
edges  of  the  siphon  are  thin  and  entire;  between  it  and  the  incurrent 
siphon  the  surface  of  the  perisiphonal  area  is  finely  granular  and  some- 
what impressed.  The  branchial  siphon  is  enormous,  its  longest  diam- 
eter externally  about  one-sixth  the  totsil  circumference  of  the  mantle. 
It  is  surrounded  by  a  single  row  of  long,  strong  tentacular  processes, 
flattened  on  their  inner  faces,  rounded  and  inflated  outwardly,  and 
covered  with  a  distinctly  granular  epithelium.  There  are  fourteen  on 
each  side,  and  one  in  the  median  line  above,  not  differing  from  the  rest. 
Externally  these  tentacles  (as  contracted  in  alcohol)  areas  long  as  one- 
fifth  the  greatest  diameter  of  the  whole  siphon,  and  are  of  nearly  equal 
size  and  length.  They  a^e  surrounded  by  a  cingulum  rising  from  the 
perisiphonal  area  elevated  and  constricted ;  from  within,  the  wall  of 
the  siphon  is  seen  to  be  formed  by  parallel  cylindical  prominences 
which  continue  the  tentacula  forward  to  the  base  of  the  siphonal  tube. 
The  siphonal  valve  is  circular,  broad,  and  with  a  thin  edge  finely 
orenulated.  The  valve  occupies  the  base  of  the  siphon  like  a  perfo- 
rated diaphragm,  and  does  not  project  inward.  Above  it  the  siphonal 
septum  is  narrow,  smooth,  and  a^ittle  produced  forward  in  the  median 
line.    There  is  no  special  set  of  muscular  fibers  inserted  upon  the  valve 
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for  the  retraction  of  the  siphons;  this  is  doubtless  performed  by  the 
contractility  of  the  thick  and  wide  muscular  mantle  edge.  The  mantle, 
owing  to  its  thickness,  affords  abundant  space  for  blood  sinuses,  but 
they  are  less  markeil  than  in  EvLdroa.  The  pericardium,  proportion- 
ally, is  much  smaller  than  in  Euciroa.  and  the  ventricle  of  the  heart  is 
reduced  to  a  small,  rounded-triangular  body,  which  is  perforated  by 
the  rectum,  gives  oflP  an  anterior  aorta  and  two  unequal  lateral  auricles^ 
either  of  which  is  as  large  or  larger  than  the  heart  itself,  and  the  right 
auricle  distinctly  larger  than  the  other.  The  position  of  the  pericar- 
dium with  respect  to  the  binge  is  about  the  same  in  both  genera. 
Below  and  around  it,  occupying  a  very  large  part  of  the  upper  portion 
of  the  visceral  mass,  is  the  ovary,  easily  discriminated  from  adjacent 
structures  by  its  deep  purple  color.  This  is  due,  not  to  the  ovary  itself, 
apparently,  but  to  the  presence  of  the  nephridium  more  or  less  closely 
interramified  with  it.  A  section  of  the  latter  just  behind  the  pericar- 
dium shows  that  it  occupies,  not  only  nearly  the  whole  space  between 
the  dome  of  the  mantle  and  the  roof  of  the  anal  chamber,  but  extends 
on  each  side  downward,  occupying  the  lateral  walls  as  well  as  the  roof, 
and  is  then  produced  inward  from  the  mantle  as  a  thick,  longitudinally 
plicate,  and  variously  recurved  lamina,  forming  equally  part  of  the  floor 
of  the  anal  chamber  (into  which  its  free  edges  project)  and  of  the  roof 
of  the  peri-pedal  or  branchial  chamber.  It  thus  contributes  to  form 
about  half  the  septum  between  the  two  chambers,  and,  unless  the 
fleshy  septum  of  the  typical  Verticordia  proves  on  reexamination  to  be 
of  this  character,  we  have  here  an  example  of  an  unexpected  and 
wholly  new  element  contributing  to  the  building  up  of  that  part  of  the 
organization.  Investigation  shows  ^hat  an  analogous  but  less  conspic- 
uous instance  may  be  found  in  some  species  of  Lyonsiella. 

Internally  the  nephridium  is  irregularly  cavernous  in  its  thicker  parts, 
traversed  by  multitudinous  columnar  fibers  covered  with  a  glandular 
endothelium.  Where  the  walls  of  the  organ  are  close  together  as  they 
are  laterally,  and  in  the  recurved  lamina,  the  fibers  run  almost  directly 
from  one  wall  to  the  other.  In  the  thicker  portion  they  pass  radially 
in  every  direction.  The  substance  of  the  ovarian  gland  is  whitish,  and 
from  its  surface  project  in  various  stages  of  protrusion  and  peduncula- 
tion  the  growing  ova,  which  are  externally  smooth  and  opaque,  but  in 
the  free  ripe  ova  are  covered  with  a  thin,  perfectly  transparent  layer. 
The  nephridia,  or  organs  of  Bojanus,  carpet  much  of  the  peripheral 
and  part  of  the  internal  surface  with  a  rich  deep  purple  glandular 
tissue,  giving  rise  to  multitudes  of  circular,  somewhat  compressed,  cal- 
careous granules,  which,  by  transmitted  light,  appear  of  a  rich  amber 
color  with  a  strongly  marked  nucleus.  The  ova  are  discharged  in  large 
numbers  into  the  anal  chamber,  where  they  lie  immersed  in  a  trans- 
parentglairy  mucus,  which  does  not  seem  to  be  aft'ected  by  water.  I  was 
unable  to  find  any  eggs  which  showed  signs  of  segmentation.  The  walls 
of  the  laminar  portion  of  the  nephridia  are  double,  externally  smooth, 
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and  show  the  marbled  whitish  and  purple  coloration  of  the  interior. 
The  purple  matter  tinges  fresh  water  of  a  yellowish  amber  color. 

The  anterior  portion  of  the  foot  resembles  that  of  JEueiroa,  and  it 
shows  a  small  byssal  groove,  from  which  an  extremely  slender  byssal 
thread  or  two  proceeds,  and  was  observed  by  Verrill.  But  behind  the 
byssal  groove,  on  the  median  line  of  the  visceral  mass,  is  produced  a 
thin,  compressed,  fin-like  body,  which  I  propose  to  name  the  opistho- 
podium,  and  which  in  life  may  be  nearly  flat  vertically,  but  in  alcohol 
is  so  contracted  as  to  cockle  the  distal  margin,  giving  the  organ  a 
peculiar  aspect,  entirely  unlike  that  of  any  pelecypod  foot  I  have  ever 
examined,  and  strikingly  like  a  fin.  Something  analogous  was  described 
by  Owen  in  Pholadomya.  The  retractors  of  the  foot  are  double  on 
each  side  for  more  than  half  their  length.  The  attachment  is  behind 
and  somewhat  separated  from  the  anterior  adductor  in  the  case  of  the 
protractors,  while  the  retractor  scar  touches  the  upper  angle  of  the 
posterior  adductor. 

On  separating  the  mantle  lobes  and  examining  thereof  of  the  peripedal 
cavity  we  observe  a  large  visceral  cone  of  oblong  section,  at  the  anterior 
lower  extremity  of  which  is  the  functional  foot,  while  behind  the  latter 
is  the  fin  like  expansion  I  have  already  referred  to.  Closely  embracing 
the  base  of  the  pedo-visceral  cone,  and  extending  forward  to  the  mantle 
at  the  sides  of  the  mouth,  partly  covered  by  the  free  edges  of  the  palpi, 
and  backward  to  the  siphoual  septum,  are  the  ctenidia.  These  are  the 
morphological  equivalents  of  a  single  gill  stem  on  ea<;h  side,  with  lateral 
expansions;  on  the  one  hand  closely  appressed  to  the  side  of  the  foot, 
on  the  other  to  the  lower  face  of  the  longitudinally  plicate  inwardly 
extended  nephridial  lamina.  The  stem  containing  the  main  venous 
trunk  is  not  perceptible  from  below,  except  under  magnification,  when 
a  parting  between  the  surface  crenulations  of  each  lateral  portion  is 
visible,  but  very  inconspicuous.  The  whole  of  the  gill  except  the  stem 
is  of  extreme  thinness,  like  a  canopy  of  lace,  and  the  portions  on  each 
side  of  the  stem  are  full  and  irregularly  pendulous.  There  is  no  verti- 
cal gill  lamina,  but  the  canopy,  between  its  attached  edges,  bulges 
downward  in  an  irregular  longitudinal  prominence,  as  if  not  drawn  suf- 
ficiently taut.  By  careful  scrutiny  on  the  prominence  corresponding 
to  the  inner  lamina  a  very  slender  longitudinal  raphe  may  be  detected, 
probably  corresponding  to  the  morphologically  lower  edge  of  the  inner 
reflected  lamina  of  the  gill  in  normal  ctenidia.  On  the  outer  promi- 
nence corresponding  to  the  outer  lamina  there  is  no  raphe.  The  lower 
or  respiratory  surface  of  the  gill  resembles  in  miniature  that  of  the 
so  called  Turkish  bath  towel,  the  transverse  lamelljB  being  disposed 
ill  rather  regular  zigzag,  extremely  minute,  elevated  bands,  frequently 
interrupted,  but  often  continuous  across  the  whole  lamina.  The  edge 
next  the  foot  is  defended  by  a  narrow  membranous  margin,  which  is 
firmly  attached  to  the  median  line  of  the  foot  behind,  but  only  closely 
appressed  elsewhere.  The  stem  of  each  gill  curves  round  behind  the 
foot  about  midway  of  the  ctenidial  surface,  and  the  two  are  joined  in 
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the  median  line,  reenrving  to  the  i)oint  of  attachment  to  the  foot,  thus 
showing  that  the  gill,  if  normal,  would  not  be  attached  (as  in  so  many 
cases  it  is)  to  the  siphonal  septum,  but  to  the  foot.  The  structure  of 
the  gill  comprises  large  lateral  branches,  given  out  from  the  sides  of 
the  stem  at  intervals  (which  grow  smaller  posteriorly) ;  below  these  are 
close-set  smaller  longitudinal  tubes  extending  from  one  end  to  the  other, 
below  which  again  is  a  reticulate  surface  of  cellular  epithelium,  from 
which  are  given  out  the  very  narrow,  zigzag,  transverse  lamellae 
already  referred  to,  hardly  projecting  from  the  epithelial  carpet.  The 
I)ortions  corresponding  to  the  outer  lamina  of  each  gill  are  more  bellied 
downward  than  the  inner  lamina,  but  both  are  otherwise  alike  in 
tenuity  and  structure,  except  for  the  presence  of  the  raphe  on  the 
inner  one. 

The  oral  palpi  are  thin,  muscular,  and  smooth,  except  for  wrinkles 
radially  directed  toward  the  periphery  from  the  mouth,  but  the  surface 
is  not  regularly  striated.  The  palps  are  continuous  in  the  median  line 
above  and  below  and  adnate  to  the  surface  of  the  mantle  except  at  the 
extreme  edge  above  and  partially  to  the  front  edge  of  the  visceral  mass 
below.  The  absence  of  the  regular  channels  on  the  gills  and  of  stri- 
ations  on  the  palps  leads  to  the  inference  that  the  ciliary  action  of 
the  gill  surface  plays  a  smaller  part  in  the  collection  of  food  in  this 
form  than  in  ordinary  pelecypoda.  There  is  nothing  corresponding  to 
the  peculiar  bifid  lappet  noted  in  Ettciroa. 

Serial  stained  sections  of  a  part  of  this  specinjen,  including  the  outer 
limb  and  stem  of  the  left  ctenidium,  the  free,  infolded  lamina,  and  part 
of  the  mantle  lobe  above  and  below  tlie  x)oint  from  which  the  lamina 
is  given  off  inwardly,  show  that,  in  staining,  the  connective  and 
glandular  tissue  of  the  mantle  and  nephridium  contract  out  of  all  pro- 
portion to  the  denser  tissues  of  the  gill,  foot,  muscles,  etc.  The  deli- 
cate columnar  fibers  transverse  to  the  lumen  of  the  nephridium  are 
almost  wholly  lost,  ruptured,  or  distorted  out  of  recognition.  By  way 
of  compensation,  however,  the  sections  showed  conclusively  that  the 
free  lamina,  though  connected  with  the  outer  edge  of  the  gill,  is  abso- 
lutely distinct  from  it  organically,  and  is  continuous  with  and  an  undi- 
vided part  of  the  tissues  of  the  mantle  lobe  from  which  it  springs. 
The  ramification  of  the  nephridium,  which  extends  between  the  walls 
of  the  mantle  and  out  into  the  lamina,  does  not  extend  ventrally 
between  the  mantle  walls  below  the  point  where  the  lamina  arises. 
The  space  below  this  point,  between  the  walls  of  the  mantle,  is  filled 
with  connective  tissue.  The  nephridial  concretions,  which  are  abun- 
dant in  the  recesses  of  the  gland,  are  apparently  of  two  sorts.  One, 
which  was  noticed  before  the  sections  were  made,  is  translucent,  pale, 
or  brownish  and  stains  feebly.  The  other  sort  in  the  fresh  animal  has 
a  more  purple  color,  is  more  deeply  embedded  in  the  glandular  epithe- 
lium, and,  in  the  sections,  stains  black.  The  presence  of  free  ova  in 
the  cavities  of  the  nephridium  I  am  unable  to  account  for,  but  is  unde- 
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niable.  Kone  of  them  seems  to  have  undergoDe  segmentation.  The 
orifices  of  the  genital  glands  are  situated  on  the  surface  of  the  visceral 
mass,  close  to  but  not  coalescent  with  each  other,  a  pair  on  eaeh  side 
symmetrically  above  the  opisthopodium.  A  large  number  of  ova  existed 
iu  the  suprabranchial  chamber,  embedded  in  a  large  mass  of  transpar- 
ent jelly,  the  oflSce  of  which  may  be  surmised  to  be  their  retention  in 
the  chamber  during  the  ejection  of  water  from  the  anal  siphon.  The 
ovary  is  distributed  rather  superficially  anterior  to  and  outside  of  the 
nephridial  mass.  The  ova  are  spherical,  covered  with  a  transparent 
layer  of  epithelium  distinctly  pedunculated  at  the  point  where  it  sepa- 
rates from  the  ovary,  but  which  is  soon  lost.  The  eggs  are  relatively 
large  and  perfectly  visible  to  the  naked  eye.  In  the  specimen  the 
contents  had  been  hardened  and  whitened  by  the  alcohol,  but  showed 
no  indications  of  segmentation.  The  jelly-like  mass  in  which  they 
were  embedded  after  leaving  the  ovary  was  very  posterior,  gathered  in 
and  over  the  folds  of  the  mantle  lamina,  chiefly  on  each  side  of  the 
opening  of  the  anal  siphon,  and  not  at  all  over  the  dorsal  surface  of  the 
gills.  Some  of  the  jelly  was  taken  out  and  put  in  a  receptacle  full  of 
water,  where  strong  currents  of  water  directed  upon  it  with  a  small 
syringe  failed  to  dislodge  the  ova.  This  explains  how,  in  species  which 
incubate  the  eggs  in  the  anal  chamber,  they  may  be  retained  there 
when  the  water  in  the  chamber  is  expelled,  a  matter  which  otherwise 
would  be  something  of  a  puzzle. 

The  differences  between  this  genus  and  Euciroa  and  Verticordia  are 
sufticieptly  conspicuous.  Ko  doubt  the  relation  is  more  close  with 
Lyomiella.  If  the  thick  fleshy  imperforate  septum  of  Verticordia  is  in 
any  way  homologous  with  the  reflected  nephridial  lamina  of  ifaiicari^ia, 
the  relationship  might  be  regarded  as  quite  close.  But  the  impres- 
sion derived  from  the  dissection  of  Verticordia  acuticostata  was  that 
the  septum  there  is  an  extension  of  the  siphonal  septum.  I  have 
endeavored  without  success  hitherto  to  obtain  another  specimen  of 
Verticordia  acuticostata  for  the  purpose  of  making  microtomic  secti<ms 
which  would  probably  settle  the  question.  The  most  important  result 
of  these  comparisons  at  present  is  the  light  it  throws  on  the  niuUi- 
bility  of  the  breathing  organs  within  relatively  narrow  systematic 
limits.  No  one  who  has  studied  many  of  the  recent  and  fossil  Verti- 
cordiidce  can  doubt  that  the  three  genera  above  mentioned  are  related, 
and  descended  from  the  same  ancestral  stock.  Yet  we  find  in  one  an 
archaic  lamellar  gill,  in  the  second,  a  fleshy  septum  and  a  degenerate 
adnate  gill,  and  in  the  third  a  gill  which,  morphologically,  is  homo- 
logous with  the  gill  of  Anatinaceaj  but  here  is  specialized  in  a  way  to 
which  no  parallel  is  yet  known,  and  with  a  septum  partly  miide  up  of  a 
reflected  nephridial  lamina.  Is  the  result  of  the  presentation  of  these 
facts  to  be  the  creation  of  three  alleged  "orders,"  or  the  recognition  of 
the  mutability  of  an  organ  which  never  should  have  been  used  as  a 
sole  basis  for  the  higher  systematic  divisions!    I  believe  the  latter  to 
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be  the  true  answer,  whatever  the  morphological  equivalents  of  the 
septum  may  prove  to  be  in  any  given  case.  The  proposed  order  "  Sep- 
tiUranchia^  seems  to  me  founded  *merely  on  extreme  specialization  of 
organs  which  may  be  expected  to  vary  almost  infinitely  and  of  which 
the  intermediate  and  connecting  stages  will  probably  be  found  fully 
exemplified  in  the  various  genera  of  Anatiruicea  when  exhaustively 
investigated.  Toward  that  desirable  state  of  our  knowledge  the 
preceding  notes  will  contribute  data  of  importance. 

Genus  LYONSIELLA,  Sara. 

LYONSIELLA  ALASKANA,  new  apeciea. 

Plate  XXV,  fig.  2. 

Shell  thin,  large  tor  the  genus,  inequilateral,  the  anterior  end  shorter 
and  more  vertical,  the  posterior  end  more  rounded;  covered  with  a  pale, 
yellow,  silky  epidermis  considerably  infolded  around  the  margins  of 
the  valves;  sculpture  of  fine,  distant,  radiating,  elevated  threads  about 
half  a  millimeter  apart  near  the  margin;  the  iutersi)aces  crossed  by 
silky  lines  of  growth  which  are  occasionally  emphasized  as  if  at  rest- 
ing stages  of  growth;  interior  faintly  pearly;  hinge  line  edentulous, 
with  a  large  lithodesma  shaped  like  a  flattened  shell  of  Vaginellaj  with 
a  deep  sinus  in  the  wider  (posterior)  end;  beaks  moderately  prominent, 
much  incurved;  lunule  larger  on  the  right  valve,  small,  heart-shaped, 
polished;  a  narrow  polished  strip  on  the  posterior  dorsal  edge  of  the 
valves  may  represent  an  escutcheon.  Length  of  shell,  24;  height,  24; 
diameter,  16  mm. 

Station  2859,  in  1,669  fathoms  green  ooze,  southwest  from  Sitka  in  the 
Gulf  of  Alaska;  bottom  temperature,  34.9o  F.    Ko.  123500,  U.S.N.M. 

This  species  closely  resembles  externally  L,  radiata,  Dall,*  from  the 
Straits  of  ^lagellan,  but  is  larger,  with  the  anterior  end  more  vertically 
truncate,  the  posterior  end  and  base  more  evenly  rounded,  and  the  beaks 
•more  central  and  inflated. 

For  the  purpose  of  comparison  with  Halicardia  the  soft  i)arts  of  this 
species  were  examined.  In  a  general  way  the  arrangement  of  the  parts 
is  not  unlike  that  in  L,  pajyyracca,  Smith,  as  figured  in  the  Challenger 
report  (Anatomy  of  mollusks,  pi.  ii,  fig.  8).  The  anal  siphon  is  short 
and  smooth  edged,  with  a  somewhat  granular  exterior;  the  branchial 
siphon  is  surrounded  by  a  single  row  of  large  tentacular  papillae,  each 
tentacle  being  sub  triangular,  with  a  projecting  barb-like  point  at  each 
side  near  the  base  of  insertion,  the  whole  surface  distinctly  villous  and 
slightly  compressed  in  the  same  plane  as  the  valves;  there  are  ten  of 
these  i)apillaeon  each  side,  diminishing  in  size  anteriorly,  with  a  small 
one  in  the  median  line  in  front;  these  and  the  anal  siphon  are  sur- 
rounded by  an  area  of  nearly  bare  membrane  (which  I  call  the  perisi- 
phonal  area)  extending  to  the  mantle  margin;  behind  the  anal  siphon 


•Froo.  U.  S.  Nat.  Mus.,  xii,  p.  276,  pi.  viii,  ^g.  7, 1889. 
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on  this  area  are  three  large  conical  papillae,  the  largest  and  uppermost 
standing  in  the  median  line.  The  outer  mantle  margin  is  thiu  and 
smooth  edged,  covered  in  the  natural  state  by  a  wide  infold  of  the 
epidermis.  The  secreting  margin  of  the  mantle  is  thickened  with  a 
single  row  of  conical  short  papillae  just  within  the  edge;  behind  abont 
every  fifth,  and  in  front  about  every  eighth  papilla  is  distinctly  largerthnn 
the  aver^ige,  and  a  little  more  set  back  from  the  edge.  The  pedal  open- 
ing is  short  and  anterior.  The  foot,  as  in  the  L,  papyraceaj  is  relatively 
large,  glandiform,  and  byssiferous.  The  inner  opening  of  the  branchial 
siphon  is  furnished  with  a  circular  smooth  membranous  valve.  The 
mouth  is  very  large  and  funicular,  the  opening  radiately  striate;  the 
anterior  p«alpi  are  indistinguishably  merged  with  the  membrane  above 
them,  and  their  outlines  can  not  be  traced ;  the  posterior  pair  are  adnate, 
short,  wide,  and  apron-like,  not  separated  by  a  median  sinus  below. 
From  under  them  start  the  gills,  which  are  attached  by  their  outer 
margins  to  an  infolded  nephridial  lamina,  as  in  ffalicardia;  their  inner 
margins  are  bordered  by  a  rather  wide  smooth  membrane,  with  crenu- 
lated  edge,  which  appears  to  be  attached  in  each  case  to  that  of  the  oppo- 
site gill  behind  the  foot,  but  the  attachment  is  so  delicate  as  to  rupture 
at  the  slightest  strain,  so  that  it  leaves  a  doubt  as  to  whether  the  junc- 
tion all  along  the  line  is  complete  or  not.  Above  the  opposite  border 
is  a  narrow  recurved  free  membrane  corresponding  to  the  ascending 
limb  of  an  ordinary  gill,  but  which  has  no  lamella),  and  is  perfectly 
smooth.  The  main  arterial  stem  of  each  gill  extends  to  the  siphonal 
septum  to  which  both  are  anchored,  not,  as  in  Ualicardia^  being  recurved 
to  join  each  other  midway  between  the  keel  of  the  foot  and  the  siphonal 
septum.  The  inner  edges  of  the  gills  at  their  commissure  behind  the 
foot  are  united  firmly  to  the  foot  as  in  llalicardia.  The  heart  is  small, 
with  insignificant  auricles,  and  the  ventricle  is  pierced  by  the  rectum^ 
which  is  large.  The  ovary,  as  in  ffalicardia,  is  enormous,  of  a  yellowish 
color,  crammed  with  ova,  which  are  discharged  in  a  glairy  mucus  which 
accumulates  in  the  anal  chamber.  The  structure  of  the  gills  recalls 
that  of  ffalicardia,  but  they  are  thicker,  with  fewer  and  more  project- 
ing lamellae,  more  or  less  zigzag  in  their  course.  Above  it  is  seen  that 
the  longitudinal  elements  of  the  reticulum  predominate  over  the  trans- 
verse branches,  the  contrary  being  the  case  in  ffalicardia.  The  infolded 
lamina  of  the  mantle  in  this  species  is  longitudinally  folded,  and  has  a 
free  edge,  and  subcylindric  posterior  free  end  almost  exactly  as  in  Hall- 
oardia.  All  parts  of  it  are  irregularly  cavernous  and  filled  with  lobes 
of  the  ovarian  gland  bearing  ova  in  all  stages,  which  appear  to  be  dis- 
charged into  the  anal  chamber  by  a  passage  opening  near  the  median 
line  on  each  side  of  the  visceral  mass  behind  close  to  the  nephridial 
orifice. 

In  Pelseneer's  account  of  the  various  species  of  LyomieUa^  described 
in  the  Challenger  report,  no  such  free  lamina  of  the  mantle  is  described, 
and  the  gills  are  represented  distinctly,  both  in  text  and  figures,  as 
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attached  to  the  mantle  in  the  ordinary  way.  It  is  hardly  credible  that 
he  could  have  overlooked  so  prominent  a  feature,  but  there  is  nothing 
resembling  it  described  by  him.  He  figures  an  oval  glandular  spot  on 
the  mantle,  of  which  he  says,  "  There  is  on  the  mantle  a  glandular 
swelling  comparable  in  its  position  to  the  hypobranchial  gland  of  gas- 
tropods." But  this  statement  in  no  way  expresses  the  condition  or 
relation  of  the  parts  in  the  present  species,  or  in  Halicardia^  and  hence 
we  must  suppose,  if  reliance  is  to  be  placed  on  Pelseneer's  account,  that 
the  species  he  examined  differs  from  L.  alaskana  and  Halicardia  in 
wanting  the  free  lamina  to  which  in  these  species  the  outer  edges  of 
the  gills  are  attached,  and  in  having  the  gills  attached  directly  to  the 
mantle. 

The  lithodesma  of  the  very  young  Halicardia  is  shown  by  a  specimen  in 
the  National  Museum  to  be  shaped  like  that  of  X.  alaskana  and  L.  papyra- 
cea^  but  in  the  adult  ffalicardia  it  has  assumed  a  totally  different  form. 
The  character  of  the  branchial  siphon,  pedal  opening,  lithodesma,  and 
details  of  the  shell  are  sufficient  to  separate  Halicardia  from  the  Lyonsiella 
of  the  type  of  L.  alaskana  and,  if  we  accept  Pelseneer's  account,  the 
latter  can  not  be  united  with  L.  abysaicola^  Sars,  which  is  the  type  of  the 
genus  Lyonsiella^hnt  must  be  separated  to  form  a  separate  group,  which 
might  be  placed  as  a  subgenus  under  Halicardia.  But  I  must  confess 
to  doubts  as  to  Pelseneer's  accuracy,  in  this  particular,*  sufficiently 
strong  to  make  me  feel  it  inadvisable  (until  his  account  is  confirmed  by 
new  evidence)  to  name  and  separate  the  species  allied  to  Z.  alaskana. 
In  case  they  prove  to  agree  with  L.  abyssicola^  Halicardia  will  have  to 
take  its  place  as  a  subgenus  under  Lyonsiella  as  the  older  name. 

Genna  PECTUNCULUS,   Lamarck. 

.PECTUNCULUS  ARCODENTIENS,  new  species. 

Plate  xxvi,  fig.  6. 

Shell  small,  rather  inflated,  thin,  high,  and  sculptured  with  about  six- 
teen rounded,  prominent  ribs,  with  very  narrow  interspaces  crossed  by 
fine  elevated  threads;  area  small,  wide,  subtriangular;  hinge  line  nar- 
row, evenly  arched  with  about  eight  teeth  on  each  side  of  the  beaks; 
basal  margin  narrow,  indented  bythe  sculpture,  with  obscure  interlock- 
ing dentations  on  the  inner  face  opposite  the  interspaces  between  the 
ribs;  adductor  scars  distinct,  on  a  slight  raised  area  extending  into  the 
umbonal  cavity.    Height  of  shell,  21.5;  breadth,  20;  diameter,  13  mm. 

Station  3472,  in  295  fathoms.    No.  107014,  U.S.N.M. 

Although  the  single  valve  obtained  is  dead  and  has  lost  its  color,  and 
the  surface  is  somewhat  eroded,  yet  its  characters  will  not  permit  us  to 
refer  it  to  any  described  species.  None  of  the  coarsely  ribbed  species 
combine  transverse  reticulation  with  so  thin  and  rounded  a  shell,  and 
it  is  quite  peculiar  in  the  evenly- rounded  arch  of  its  hinge  plate. 

*  Pelseueer  has  since  admitted  the  incorrectness  of  his  first  account  of  the  attach- 
ments of  the  gill  in  Lyonsiella,    Compare  Arch,  de  Biol,  xi,  1891,  p.  215,  foot  note  5. 
Proc.  N.  M.  94 45 
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The  species  nearest  allied  to  this  is  probably  P.  gealei  Anga>s,  6*010 
Australia,  but  it  has  more  numerous  ribs  and  differs  otherwise. 

This  concludes  the  series  ot  Hawaiian  mollusks,  the  following  species 
being  chiefly  from  the  northwest  coast,  especially  from  the  great  plateau 
of  Bering  Sea,  which  is  remarkable  for  having,  at  comparatively  mod- 
erate depths,  a  fauna  which  seems  entirely  distinct  from  that  of  the 
shores,  and  yet  is  not  an  abyssal  fauna,  properly  speaking.  Members 
of  this  fauna,  as  will  be  observed  in  the  notes  on  distribution,  often 
reach  a  remarkable  distance  to  the  southward  in  water  of  the  tempera- 
ture  normal  to  them,  and,  in  fact,  there  are  one  or  two  species  which 
may  prove  to  extend  from  Bering  Sea  to  Cape  Horn  when  sufficiently 
full  explorations  are  completed. 

NORTHWEST  AMERICAN  SPECIES. 

These  were  mostly  described  in  the  Proceedings  of  the  United  States 
National  Museum,  xiv,  pp.  186-190,  July,  1891,  and  are  now  figured 
with  a  few  additional  notes.  Some  errors  in  the  details  of  habitat  as 
given  in  the  original  are  here  corrected,  and  a  few  new  species  are 
added  to  the  list 

Genus  BUCCINUM,  Linnseus. 

BUCCINUM  8TRIGILLATUM,  D  a  1 1 . 

Plat©  xxvij,  fig.  9. 

Buednum  §tiriffillatum,  Dall,  Ftoc.  U.  S.  Nat.  Mas.,  xiv^  1891,  p.  186. 

Station  3076,  off  Tahwit  Head,  State  of  Washington,  in  178  fathoms; 

temperature  at  bottom,  43.4^  F. ;  and  south  to  station  3170,  off  Bodega 

Head,  California,  in  167  fathoms,  muddy  bottom.    Ko.  122550,  U.S.N.M. 

Other  specimens  were  dredged  off  Guadelnpe  Island,  Lower  Galiforniiw 

BUCCINUM  ALEUTICUM,  new  speciea. 
Plate  xxvii,  fig.  7. 

Station  3219,  south  of  XJnimak  Island,  Aleutians,  in  59  fathoms, 
sand;  bottom  temperature,  38o  F.    No.  122591,  U.S.N.M. 

Shell  thin,  six  whorled,  covered  by  a  thin  sparsely  pilose,  dehiscent 
epidermis;  of  a  livid  pinkish  color  with  a  white  pillar  and  margin  to 
the  outer  lip  and  a  dark  chestnut  nucleus;  sculpture  of  extremely  fine, 
regular,  close-set  grooves,  with  equal  or  wider  interspaces,  regularly 
spaced  on  the  last,  but  tending  to  pair  on  the  earlier  whorls;  spire 
short,  rather  pointed;  whorls  taU;  suture  deep,  but  not  channeled; 
aperture  moderate;  pillar  with  a  white  callous  ridge  incurved  upon  it; 
siphonal  fasciole  distinct,  bounded  by  a  groove  behind;  outer  lip 
slightly  thickeq^d,  hardly  reflected;  throat  livid  brown;  operculum 
small,  subcirculai*  with  a  subcentral  nucleus  and  fan-shaped  scar  of 
attachment.    Ijength  of  shell,  35;  maximum  diameter,  21  mm. 

The  very  fine,  even  striation  recalls  that  of  B.  te^iue  Gray,  but  the 
form  is  more  like  J^.  cyaneum. 
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BUCCINUM  OVULUM,  new  species. 
Plate  XXX,  fig.  6. 

Station  3491,  near  Amukhta  Pass,  Aleutians,  in  248  fathoms,  sand. 
No.  10C997,  U.S.N.M. 

Shell  small,  thin,  of  about  four  and  a  half  or  five  whorlsj  surface 
smooth,  or  with  faint  irregular  spiral  threads  mostly  obsolete;  covered 
with  a  vernicose  adherent  olive- green  epidermis;  substance  of  the  shell 
livid  pinkish  purple,  with  a  white  margin  to  the  pillar  and  aperture; 
last  whorl  much  the  largest;  suture  deep  but  not  channeled;  nucleus 
eroded  in  all  the  specimens;  pillar  nearly  straight,  thin,  with  a  deep, 
very  short,  hardly  recurved  canal;  body  sometimes  with  a  thin  wash  of 
yellowish  callus;  operculum  small,  nearly  circular,  the  nucleus  subcen- 
tral,  surface  of  attachment  fanshaped,  reflected  by  a  depression  in  the 
concave  outer  surface.    Length  of  shell,  25 ;  maximum  diameter,  20  mm. 

This  interesting  and  elegant  species  recalls  Volutharpay  but  seems 
more  nearly  related  to  the  preceding  species. 

Sabgenns  SuLCOsmus,  D  a  1 1. 

Shell  thin,  with  a  deeply  channeled  suture,  strongly  reflected  lip,  and 
thick  parietal  callous  deposit.    Type  Buccinum  taphrium,  Dall. 

BUCCINUM  (SULC08INU8)  TAPHRIUM,  Dall. 
Plate  XXIX,  fig.  6. 
Buednum  tapkrium,  Dall,  Proc.  U.  S.  Nat.  Mas.,  xiv,  1891,  p.  186. 
Station  3330,  in  Bering  Sea  north  of  Unalaska,  in  351   fiftthoms, 
muddy  bottom;  temperature  37.8o  F.    No.  122548,  U.S.N.M. 

In  the  absence  of  the  operculum  and  soft  parts  this  remarkable  shell 
can  be  only  provisionaUy  classified.  It  appears  buccinoid,  but  differs 
from  all  true  Buccinum  by  its  channeled  suture  and  prominent  body 
callus.  It  may  prove  to  be  a  wholly  distinct  genus,  but  for  the  present 
it  seems  best  to  refer  it  to  Buednum  as  a  subgenus.  Only  a  single 
specimen  is  known. 

Genus  CHRYSODOMUS,  Swaiuson. 

GHBYSODOMUS  INSULARIS,  new  species. 

Plate  XXIX,  fig.  3. 

Station  3489,  in  Bering  Sea  near  the  Pribilof  Islands,  in  184  fathoms, 
muddy  bottom ;  temperature  38.6©  F.    No.  107000,  U.S.N.M. 

Shell  large,  solid,  rather  thin,  with  about  six  whorls  exclusive 
of  the  (decollate)  nucleus;  whorte  full,  rounded,  slightly  excavated  in 
front  of  the  appressed  suture;  sculpture  of,  on  the  last  whorl,  three 
sizes  of  flattish  rounded  threads,  alternating  regularly  in  size,  but 
on  the  upper  whorls  of  only  two  alternated  sizes  separated  only  by 
shallow  grooves;  transverse  sculpture  of  moderately  prominent  incre- 
mental lines;  aperture  ample,  the  pillar  lip  blotched  with  livid  pink 
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and  white,  the  pillar  twisted,  with  a  solid  white  inner  edge  and  strong 

siphonal  fasciole;  canal  moderate^  slightly  recurved;  outer  lip  slightly 

crenulated  by  the  sculpture,  sharp,  very  slightly  expanded;  throat 

smooth,  pinkish;  epidermis  very  thin  and  translucent,  closely  adherent 

to  the   surface;   operculum  normal,   light  brown.    Length   of  shell 

(decollate),  100;  of  last  whorl,  80;  maximum  diameter,  56  mm. 

This  fine  shell  belongs  to  the  typical  group  like  0.  fomieatus  and 

Olirat%LS^  but  by  its  compact,  even,  and  uniformly  constant  sculpture 

and  details  of  form,  seems  sufficiently  distinct.    No  male  specimens 

were  obtained,  but  the  characters  observed  in  the  soft  parts  were 

normal. 

CHRYSODOMUS  PERISCELIDUS.  D all . 

Plate  XX  VII,  fig.  6. 

Chrysodomus  periBoeliduSy  Dall,  Proc.  U.  S.  Nat.  Mas.,  xiv,  1891,  p.  187. 

Station  2842,  off  the  coast  of  Akutan  Island,  Aleutians,  in  the  Pacific, 

in  7«  fathoms  pebbly  bottom;  temperature  41°  F.     No.  122643,  U.S. 

KM. 

CHEYSODOMUS  PHCENICEUS.  Dall. 

Plate  XXIX,  fig.  1. 

Clvry9odomu9  pliQBniceWf  Dall,  op.  ««.,  p.  187, 1891. 

Station  2862,  off  the  British  Golumbian  coast,  in  latitude  50^  49' 

north,  in  238  fathoms,  sand ;  bottom  temperature,  44.7^  F.    No.  122657, 

U.S.N.M. 

CHRYSODOMUS  ITHIU8,  DalL 

Plate  XXIX,  fig.  4. 

Chryaodomua  UMu8f  Dall,  op.  oit.,  p.  188, 1891. 
Station  3202,  off  Santa  Gruz,  Gal.,  in  382  fathoms,  mud;  tempera- 
ture 41.10  F.    No.  122649,  U.S.N.M. 

CHEYSODOMUS  (SIPHO)  HYPOLISPUS,  Dall. 
Plate  xxvii,  fig.  1. 
ChrysodomuB  (Sipho)  hypolispua,  Dall,  op,  dt.,  p.  188, 1891. 
Station  3254,  in  Bering  Sea,  north  of  Unimak  Island,  Aleutians,  in 
46  fathoms,  mud ;  bottom  temperature  36.2o  f.    No.  122606,  U.S.N.M. 

CHEYSODOMUS  (SIPHO)  ACOSMIUS,  Dall. 

Plate  XXVII,  fig.  3. 

Chryaodomus  (Sipho)  acoamiuSf  Dall,  op.  cit,,  p.  188, 1891. 
Station  3329,  in  Bering  Sea  north  of  Unalaska,  Aleutians,  in  399 
fathoms,  sand;  bottom  temperature  37.7o  F.    No.  122635,  U.S.N.M. 

CHEYSODOMUS  (SIPHO)  HALIBEECTUS,  DalL 
Plate  XXIX,  fig.  9. 
Chrysodamus  (Sipho)  halibrectua,  Dall.,  op.  cit,,  p.  188, 1891. 
Station  3330,  in  Bering  Sea,  north  of  the  island  of  Akutan,  in  351 
fothoms,  muddy  bottom;  temperature  37.8o  F.    No.  122603,  XJ.S^.M. 
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Siibgenns  Ancistrolkpis,   D  a  1 1. 

Shell  bnccinoid,  with  a  short  twisted  canal;  operculum  straight,  claw- 
shaped,  concave,  with  apical  uuclens;  penis  on  a  stout  stalk  with  the 
distal  extremity  enlarged,  foot-shaped,  solid,  without  curved  or  atten- 
uated x>oint;  dentition  like  Chrysod'Omua ;  laterals  with  a  larger  outer 
and  two  smaller  inner  curved  cusps;  median  with  three  rather  long, 
slender,  subequal  cusps,  the  anterior  edge  of  the  base  concavely  sinu- 
ate; the  radula  disproportionately  small.  Type  Chry%odomu8  eucosmiusy 
Ball. 

This  group  differs  from  Ohrysodomus  in  its  shorter  canal,  peculiar 
operculum,  and  degenerate  radula;  from  Liomesus  and  Beringius  in  its 
cuspidate  rhachidian  tooth  and  narrow  claw-like  operculum.  It  seems  a 
characteristic  Aleutian  type. 

CHRYS0D0MU8  (ANCISTROLEPIS)  EUCOSMIUS,  D  a  11 . 
Plate  XXIX,  fig.  7. 

Chryaadomus  euooamiuSy  Dall.,  Proc.  U.  S.  Nat.  Mns.,  ziv,  p.  187,  1891. 

Station  2919,  near  Cortes  Bank,  California,  in  984  fathoms,  mud; 
bottom  temperature  38o  F.;  stations  3227  and  3502  north  of  Unalaska 
in  Bering  Sea,  in  225  and  368  fathoms,  muddy  bottom;  temperature 
38.6<=>  F.,  and  in  several  other  localities  on  the  Alaskan  coast,  in  60  to 
350  fathoms,  and  off  the  coast  of  Oregon  and  California;  south  to 
station  2923,  off  San  Diego,  Cal.,  in  822  fathoms,    ^o.  122670,  U.S.N.M. 

The  figured  type  is  only  33  mm.  in  length,  but  specimens  less  well 
preserved  reach  over  50  mm.  The  area  by  which  the  operculum  is 
attached  to  the  body,  as  in  StranibuSj  is  quite  small  and  the  point  of 
the  operculum  stands  off  from  the  body. 

CHRY80D0MUS  (ANCISTROLEPIS)  MAGNUS,  new  species. 
Plate  xxiXy  tig.  6. 

Station  3254,  in  Bering  Sea  north  of  Unimak,  in  46  fathoms,  sand; 
and  station  3255,  near  by,  in  43  fathoms,  sand ;  bottom  temperature 
370  F.  Nos.  122674  and  12J675,  U.S.N.M.  Also  near  the  Pribilof 
Islands,  in  59  fathoms;  temperature  35°  F. 

Shell  rather  thin,  with  six  whorls,  covered  by  a  thick  pilose  epidermis; 
whorls  flattened  or  channeled  near  the  suture  and  with  a  single  strong 
keel  at  the  shoulder,  the  surface  covered  with  fine  spiral  threads 
crossed  by  rather  prominent  lines  of  growth;  pillar  short,  normally 
much  twisted  and  the  coil  pervious  for  one  whorl,  but  some  specimens 
attacked  by  annelids  have  it  nearly  baccinoid;  ax>erture  ample,  the 
body  with  more  or  less  callus  laid  over  it,  the  outer  lip  not  reflected; 
siphonal  fasciole  rather  indistinct;  operculum  solid,  black,  rather  short, 
concave,  its  outline  like  that  of  a  half  shut  fan.  Height  of  shell,  75; 
maximum  diameter,  50 :  length  of  aperture,  47  mm.  Another  specimen  is 
90  mm.  in  total  length. 
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l%e  Mibstantial  aooordance  of  a  second  species  in  tbose  characters 
which  seemed  to  differentiate  the  first  from  Chrysodomus  proper,  decided 
me  to  institute  the  subgenas  for  them.  The  naclens  is  more  or  less 
worn  in  all  the  specimens,  but  seems  to  be  globular,  regalar  yet  swollen, 
and  flattened  at  the  summit 

8TR0MBELLA  MELONIS,  D  a  1 1 . 
Plate  xxviii,  figs.  2, 3. 
Slromhella  melanis,  Daix,  Proc.  U.  S.  Nat.  Mus.,  xiv,  p.  187»  IflOI. 
Station   3227,  in  Bering  Sea  north  of  Unalaska,  in  225  H^tbomsy 
mud;  bottom  temperature  38.6o  F.     ^o.  122714,  ir.SJf.M.    Also  in  46 
fathoms. 

For  those  who  reject  the  name  Strombella  the  spedes  here  referred 
to  it  will,  of  course,  be  placed  in  the  genus  VolutcpHus^  Morch. 

STROMBELLA  FRAGILIS,  D  a  1 1 . 
Plate  xxvui,  fig.  4. 
Strombella  fragilis,  Dall,  op.  «<*.,  p.  187,  1891. 

Station  3252,  in  Bering  Sea  north  of  the  Aleutians,  in  29^  fathoms, 
muddy  bottom;  temperature  44.8o  F.    Ko.  122710,  U.S.N.M. 

This  species  has  since  been  received  from  stations  3251,  3253,  3254, 
and  3300,  all  in  the  eastern  part  of  Bering  Sea,  in  15  to  50  fathoms, 
muddy  bottom.  It  is  very  variable  in  its  irregularities  of  plication 
and  contour,  but  preserves  a  tolerably  constant  general  aspect. 

STROMBELLA  MIDDENDORFFII,  Dall. 
Plate  XXVIII,  fig.  1. 
Strombella  middendorffii,  Dall,  op.  oit.  p.  186,  1891. 

Station  3253,  in  Bering  Sea  north  of  the  eastern  Aleutians,  in  36 
fathoms  near  the  Pribilof  Islands;  bottom  temperature  35^  F.;  also 
on  the  south  side  of  the  Aleutians  in  the  Pacific  south  of  XJnimak 
Island,  in  61  fathoms,  sand.  Ko.  122709,  U.S.N.M.  This  species  is 
probably  that  which  Middendorff  referred  to  under  the  name  of  Trito- 
nium  norvegicuMj  to  which  the  present  shell  bears  a  superficial 
resemblance. 

Genus  BERINGIUS,  Dall. 

Beringius,   Dall,  Sci.    Res.    Expl.  Alaska,  1879,  pi.  n,  legend.    Proo.   U.  8. 

Nat.  Mus.  1886,  p.  304. 
Jumala,  Friele,  Norwegian  N.  Atl.  Exp.  i,  p.  6,  1882  (Type  J,  Turioni  Bean); 

Ann.  N.  Hist.,  Nov.  1893,  p.  352,  olim. 
Ukko,  Friele,  in  Norman,  Ann.  N.  Hist.,  ser.  6,  xii,  p.  352,  Not.  1893. 

The  name  Beringius  was  used  by  me  in  1879  for  the  StrombeUa  with 
edentulous  rhachidian  tooth,  my  type  being  Chrifsocbmus  crebricostattiSj 
Dall  (1877).  It  was  not  defined  until  1886,  while  in  1882  Friele  applied 
and  properly  defined  his  name  Jumala,  In  1893,  finding  that  Jumala 
is  the  word  used  by  the  Christian  Lapps  to  designate  the  Deity,  at  Dr. 
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Norman's  saggestiontfae  name  was  witbdrawn  and  Video  proposed  in  its 
place.  Bat,  as  1  folly  defined  my  genas  Beringius  in  1886,  if  Jumala 
for  any  reason  fails,  Beringius  is  prior  to  any  subsequent  name,  and  I 
therefore  adopt  it.  It  seems  that  when  Herr  Friele  used  the  name 
Jumdla  he  was  under  the  impression  that  it  was  applied  solely  to  one 
of  their  ancient  pagan  deities  by  the  Lapps. 

The  following  species  probably  belong  to  the  genus  Beringius^  but  I 
have  not  yet  been  able  to  examine  the  dentition. 

BERINGIUS  FEIELEI,  new  species. 
Plate  XXVII,  fig.  8. 

Station  3497,  in  Bering  Sea  near  the  Pribilof  Islands,  in  86  fathoms; 
temperature  38.7o  F.    No.  106988,  U.S.N.M. 

Shell  resembling  B.  Turtoni  in  size,  but  with  a  more  regularly  tapered 
spire  and  deeper  suture;  the  epidermis  of  a  redder  brown  and  not 
polished;  very  adherent;  the  sculpture  is  of  close-set  pairs  of  flattened 
spiral  threads,  each  pair  separated  by  a  sharp  channeled  groove,  as 
wide  as  a  thread,  from  the  next  pair,  and  a  very  narrow  but  sharp  groove 
between  the  two  threads  composing  the  pair;  transverse  sculpture 
only  of  fine  incremental  lines;  nucleus  lost;  aperture  snow  white 
within ;  not  Urate,  though  the  external  sculpture  is  reflected  slightly 
close  to  the  edge  of  the  outer  lip,  which  is  slightly  expanded;  canal 
very  short  and  wide;  whorls  six  and  one-half  without  the  nucleus;  oper- 
culum normal,  very  large,  closing  the  aperture.  Length  of  shell,  124; 
whorl,  80;  maximum  diameter,  55  mm. 

This  splendid  shell  differs  trom  THtonium  schantaricum,  Middendorff 
in  being  larger,  in  its  paired  sculpture  and  uonlii  ate  throat.  I  suspect 
T.  sehaniaricum  belongs  rather  to  the  group  of  Sipho  spitzbergensis  than 
to  Beringius.  It  is  named  in  honor  of  Mr.  Herman  Friele,  of  Bergen, 
Norway. 

BERINGIUS  ALEUTICU8,  new  species. 
Plate  XXIX,  fig.  2. 

Station  3481,  near  Amukhta  Pass,  Aleutian  Islands,  in  248  fathoms, 
sandy  bottom.    No.  106999,  U.S.N.M. 

Shell  of  about  five  whorls  (the  nucleus  is  lost),  solid,  heavy,  smooth, 
except  for  faint  incremental  Hues  and  occasional  obscure  spiral  streaks; 
whorls  rounded,  covered  with  a  yellow-brown  epidermis  above  the 
suture;  the  part  anterior  to  the  sutural  line  on  the  last  whorl  is  marked 
by  paler,  opaque  straw  color;  suture  deep,  not  channeled;  the  pillar 
heavy,  white,  short;  the  siphonal  fascicle,  if  any,  removed  by  erosion; 
canal  hardly  differentiated  from  the  aperture;  pillar  lip  white,  callous; 
outer  lips  smooth,  simple,  slightly  expanded;  length  of  (decollate)  shell, 
65 ;  of  last  whorl,  48 ;  m aximum  diameter,  36  mm.  The  operculum  rather 
narrow,  normal,  and  yellowish  amber  color. 
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This  splendid  species  may  prove  not  to  be  a  Beringius^  bat  I  Iiave  not 
bad  an  opx)ortanity  to  exauuue  the  dentition,  and  it  seems  concholog- 
ically  more  like  that  genus  than  like  Sipho. 

MOHNIA  FRIELEI,  Dall. 
Plate  XXIX,  fig.  8. 
Mohnia  Frielei,  Dall,  Proc.  U.  S.  Nat.  Mas.,  xiv,  p.  186, 1891. 
Station  2860,  in  the  North  Pacific  oflF  Queen  Charlotte  Sound,  British 
Columbia,  in  876  fathoms,  green  mud;  bottom  temperature  36.5^  F. 
No.  122656,  U.S.N.M. 
This  is  the  second  species  of  Friele's  interesting  genus. 

TROPHON  (BOREOTROPHON)  DISPARILIS,  D  a  11 . 
Plate  xxvu,  fig.  4. 
Trophon  (Boreotrophon)  dtaparilis,  Dall,  op,  oit.,  p.  189,  1891. 

Station  3048,  in  the  Pacific  oft*  Gray's  Harbor,  Washington,  in  52 
fathoms;  bottom  temperature  41o  F.    No.  122559,  U.S.N.M. 

This  species  has  also  been  dredged  in  the  Aleutian  region;  off 
San  Diego,  Cal.;  at  station  3431,  in  the  Gulf  of  California  off  Mazatlan, 
in  995  fathoms,  mud,  bottom  temperature  37^  F. ;  and  station  3392,  in 
the  Gulf  of  Panama,  in  1,270  fathoms,  hard  bottom,  temperature  36.4^ 
F.  (Nos.  123021-2,  U.S.N.M.)  This  very  remarkable  range  of  distri- 
bution is  explained  by  the  temperature  and  the  absence  of  any  marked 
ridges  in  the  sea  bottom  which  might  serve  as  barriers  to  southward 
migration.  I  see  no  re<a8on  why  it  might  not  be  found  all  the  way  south 
to  Cape  Horn  in  water  of  the  proper  temperature. 

TROPHON  (BOREOTROPHON)  SCITULU8,  Dall. 
Plate  XXVII.  fig.  5. 
Trophon  (Boreotrophon)  scitulus,  Dall,  op.  cit,,  p.  188, 1891. 

Station  3227,  in  Bering  Sea  north  of  the  eastern  Aleutians,  in  225 
fathoms,  green  mud;  bottom  temperature  38.6oF.    No.  122557,  U.S. 

N.M. 

PUNCTURELLA  MAJOR,  Dall. 

Plate  XXVI,  fig.  4. 
Punctiirella  {galeata,  Gould,  var.  f )  major^  Dall,  op,  dt.,  p.  189, 1891. 

Station  3262,  in  Bering  Sea  north  of  Akutan  Island,  in  43  fathoms, 
sand;  temperature  41o  F.    No.  122543,  U.S.N.M. 

SOLEMYA  JOHNSONI,Dall. 
Plate  XXV,  fig.  1. 
SoUmya  Johnsoni,  Dall,  op.  cit,  p.  189^  1891. 

Stations  3399,  on  the  coast  of  Ecuador,  in  1,740  fathoms;  2799,  3360, 
3381,  and  3382,  in  the  Gulf  of  Panama,  in  1,672-1,793  fathoms;  3010  and 
3434,  in  the  Gulf  of  California,  in  1,000-1,588  fathoms,  the  temperature 
in  all  cases  ranging  between  35.8^  and  36.4^  F.    No.  106886,  U.S.N.M. 
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This  species  has  since  been  dredged  in  the  deep  water  of  the  Pacific 
as  far  north  as  the  Straits  of  Fuca.  It  is  named  in  honor  of  Prof.  O. 
B.  Johnson,  of  Washington  University,  Seattle,  Wash. 

CEYPTODON  BISECTUS,  Dall. 

Plate  XXYI,  figs.  2, 5. 

Cryptodon  Ii9ec1u9,  Dall,  Proo.  U.  8.  Nat.  Miia.,  xiv,  p.  189, 1891. 
VenuM  ftwecte,  Conrad,  Geol.  U.  S.  Expl.  Exp.,  p.  724,  pi.  17,  fig.  10,  1850. 
Thyaiiraf  hUectaf  Mkbk,  S.  T.  checklist  Mio.  fos.,  p.  8,  1864. 
Canohoeele  dUjuncta,  Gabb,  Pal.  Cal.  ii,  p.  27,  pi.  7,  fig.  48,  1869. 

Station  2855,  in  the  Pacific  off  the  soath  coast  of  Aliaska  Penin- 
sula, in  69  fathoms,  mnd;  temperatare  44P  F;  also  in  Puget  Sound 
in  deep  water,  Prof.  O.  B.  Jobnson ;  and  in  the  Miocene  and  Pliocene 
beds  of  Oregon  and  California.    No.  122556,  U.S.N.M. 

CALYPTOGENA  PACIFIC  A,  Dall. 
Plate  XXV,  figs.  4,  5. 
Caljfptogena  pacifioa,  Dall,  op,  cit,,  p.  190, 1891. 

Station  3077,  in  Clarence   Strait,  Alaska,  in  322  fathoms,  mad; 
bottom  temperature  42.4°  F.    122549,  U.S.N.M. 
This  shell  is  also  found  in  the  Tertiaries  of  California. 

LIMOPSIS  VAGINATUS,  Dall. 
Plate  XXV,  figs.  3,  6,  7. 
LimopHs  va^natvtf  Dall,  op,  cit,,  p.  190, 1891. 

Station  3330,  in  Bering  Sea  north  of  the  eastern  Aleutians,  in  351 
fathoms,  sand;  temperature  38.2^  F.  Also  in  the  Pacific  south  of  XJni- 
mak  Island,  in  1865,  at  a  depth  of  80  fathoms,  by  W.  H.  Dall.  No. 
122547,  U.S.N.M. 

A  rather  eroded  valve  retaining  the  epidermis  of  this  extraordinary 
shell  was  obtained  with  a  sounding  cup  by  me  in  Alaska  about  thirty 
years  ago.  The  hinge  being  destroyed,  I  felt  so  much  doubt  as  to  its 
true  character  that  it  was  left  undescribed,  and  only  when  the  fresh 
specimens  of  the  Albatross  were  obtained  was  it  possible  to  identify  the 
earlier  find. 

Class  BRACIIIOPODA. 

With  the  species  obtained  at  the  Hawaiian  Islands  I  have  included 
a  few  dredged  by  the  Albatross  elsewliere  in  the  Pacific  to  avoid  scat- 
tering data  on  this  very  interesting  group. 

Family  Ehtnchonellid-B. 

Genus  FKIELEIA,   Dall. 

Shell  resembling  Hemithyris^  Orbigny,from  which  it  is  distinguished 
by  having  the  inner  upper  margins  of  the  crura  extended  toward  each 
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otlicr  and  united  to  the  upper  edge  of  a  rather  prominent  median  8ei>- 
turn,  forming  a  spondylium,  and  in  having  the  brachia  consisting  of  a 
much  smaller  number  of  coils.    Type  FrieUia  halli,  DalL 

FRIELEIA  UALLI,  new  species. 

Plate  XXIV,  figs.  6,  9,  10,  11,  12, 13. 

Shell  of  moderate  size,  thin,  translucent,  yellowish  gray,  dorso- 
ventrally  somewhat  compressed,  slightly  impressed  in  the  median 
line  below,  but  the  basal  margin  hardly,  if  at  all,  flexuous;  surface 
smooth,  polished,  except  for  faint,  irregular  radial  markings  and  deli- 
cate incremental  lines,  occasionally  modified  by  accidents  of  growth; 
pedicle  valve  pointed  above,  rounded  at  the  lower  corners,  with  a 
sharp,  short  beak  slightly  recurved,  below  which  is  a  nearly  circular 
peduncular  orifice,  bounded  below  by  two  well-marked  subtriangular 
deltidial  plates,  which  do  not  quite  meet  in  the  median  line;  cardinal 
margin  below  them  evenly  arched  and  passing  without  an  angle 
into  the  lateral  margins  of  the  valve,  which  for  some  distance  are 
almost  straight;  the  margins  then  round  evenly  into  the  base,  which  in 
many  specimens  is  nearly  straight,  in  others  slightly  excavated 
mesially;  the  whole  of  the  margins  are  nearly  in  one  vertical  plane; 
teeth  much  as  in  Hemithyria  paittaceaj  short,  stout,  projecting  at 
right  angles  to  the  plane  of  the  valve  margins,  and  slightly  recurved, 
below  supported  by  slender  buttresses,  which  rise  from  the  vaJve  and 
extend  upward  into  the  cavity  of  the  beak,  leaving  narrow  recesses 
between  the  buttress  and  the  side  of  the  valve;  in  the  interior  of  the 
beak  there  is  no  mesial  septum,  and  the  thinness  and  translucency  of 
the  polished  valve  are  such  that  hardly  any  trace  of  muscular  impres- 
sions is  left  on  the  shell;  these  impressions,  if  visible,  would  extent} 
only  three-fourteenths  of  the  distance  from  the  cardinal  margin  toward 
the  base  of  the  valve,  while  in  H,  psittacea  the  proportion  is  aliout 
eight  twenty-firsts;  the  interior  of  the  valve  under  moderate  magnifica- 
tion shows  with  great  clearness  the  reticulated  outlines  of  the  prismn 
of  shelly  matter  forming  the  internal  layer  of  the  shell,  but  there  are 
no  other  internal  markings;  brachial  valve  hardly  less  inflated  than 
the  other,  roundly  pointed  above,  with  a  well-defined,  sleuder,  sharp- 
edged  medial  septum  extending  six-fifteenths  of  the  distance  from  the 
cardinal  apex  toward  the  base;  teeth  long,  diverging  at  an  angle  of 
about  120O,  obliquely  transversely  striated,  the  sockets  behind  them 
deep,  internally  transversely  grooved;  lamella  supporting  the  teeth 
deep  seated,  extending  obliquely  fipom  the  sides  of  the  valve;  crura 
starting  from  the  cardinal  margin  at  the  inner  ends  of  the  teeth, 
extending  in  a  straight  line  obliquely  downward  and  forward,  united, 
to  the  teeth  for  about  half  the  whole  length  by  an  excavated  lamina; 
the  free  ends  of  the  crura  slightly  wedge  shaped,  parallel  sided,  and 
abruptly  truncate  at  the  ends.  From  the  upper  part  of  the  inner  edges 
of  the  crura  on  each  side  an  excavated  lamina  is  given  ofif,   which 
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reaches  the  median  line  above  the  septum,  to  which  and  to  each  other 
the  lamiuiB  are  solidly  attached,  forming  a  narrow  spondylium.  The 
front  edge  of  the  spondylium  is  indented  mesially  and  there  is  nn 
impressed  mesial  line  extending  upwai*d,  on  each  side  of  which,  in  old 
specimens,  the  laminaB  are  made  prominent  by  a  callous  deposit 
Behind  the  spondylium  the  attached  surface  of  the  septum  is  widened, 
so  as  to  support  part  of  each  lamina  as  well  as  their  line  of  junction. 
On  either  side  of  the  septum,  between  it  and  the  supporting  dental 
lamina,  a  pointed  recess  extends  below  the  spondylium  toward  the 
cardinal  margin.  The  surface  of  this  valve,  like  that  of  the  other,  is  too 
polished  to  retain  much  of  the  muscular  impressions.  The  muscles, 
however,  are  inserted  on  each  side  of  the  septum  and  above  its  lower 
end,  much  as  in  JET.  j^sitUicea,  An  average  specimen  measures  17  mm. 
high,  16  mm.  wide,  and  about  10  mm.  in  antero-posterior  diameter. 

Stations  2871,  2919, 2923,  and  2929,  in  559,  984, 822,  and  623  fathoms, 
from  latitude  47°,  off  Grays  Harbor,  Washington,  to  the  Pacific  Ocean 
off  San  Diego,  Cal.,  on  a  bottom  of  fine  mud  and  sand«  attached  to 
dead  Echinu%  spines.  Bottom  temperature  38^  to  39oF.  Ko.  123148^ 
U.S.N.M. 

The  species  is  named  in  honor  of  Prof.  James  Hall,  State  geologist 
of  New  York,  whose  contributions  to  our  knowledge  of  the  brachiopoda 
are  second  in  importance  only  to  those  of  the  late  Thomas  Davidson. 
The  name  which  I  have  adopted  for  the  geuus  is  given  in  honor  of 
Herman  Friele,  esq.,  of  Bergen,  Norway,  to  whom  we  owe  the  proof 
of  the  remarkable  features  which  characterize  the  development  of  the 
long  looped  Terebratuloids. 

The  anatomy  of  Frieleia  when  compared  with  that  of  Hewithyris 
presents  few  essential  points  of  difference.  The  brachia  are  very  deli- 
cate and  make  only  about  four  turns.  The  base  upon  which  they  are 
inserted  is  circular,  forming,  when  dilated,  a  cylindrical  tube.  Thecirrhi 
alternate,  as  in  Hemithyris.  The  number  of  coils  is  about  four,  which 
is  very  much  fewer  than  in  H.  psittdcea.  The  attachments  of  the  mus- 
cles are  relatively  much  the  same  in  the  two  groups,  but  in  Frieleia  the 
muscles  are  smaller  and  their  x)oint8  of  insertion  on  the  body  of  the 
valve  rather  posterior,  none  exceeding  the  limit  indicated  by  the  point 
of  the  septum.  The  ovaries  recall  those  of  S.  psittacea,  but  are  less 
extensive.  They  are  of  a  yellowish- white  color.  The  nephridia  are 
four  in  number,  situated  essentially  as  in  Hemithyris^  but  more  delicate, 
smaller,  and  paler  than  in  H.  psittacea.  The  end  of  the  intestine  forms 
a  small  bulb,  slightly  inclined  to  one  side,  but  not  as  lax  or  as  large  as 
in  J7.  psittacea.  The  blood  sinuses  are  quite  narrow,  but  in  general  dis- 
tributed much  as  in  the  last-mentioned  form.  The  mantle  edge  is  very 
thin,  very  sparsely  furnished  with  short  setsB,  which  appear  perfectly 
smooth,  transparent,  and  very  sharply  pointed,  but  under  a  high  power 
show  regular  transverse  markings^  The  peduncle  is  short  and  of  a 
brownish  color.    There  were  several  of  the  specimens  dredged  alive 
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which  had  closed  their  valves  on  the  tips  of  the  brachia,  confirming 
the  observations  of  Morse  that  these  organs  may  be  protruded  beyond 
the  valves.  Fischer  reports  the  same  fact  with  regard  to  Hemiihyris 
cornea^  dredged  off  the  African  coast  by  the  Talisman, 

The  diflferences  which  separate  this  groap  from  Hemithyris  are  suffi- 
ciently obvious,  though  perhaps  they  would  have  been  regarded  for- 
merly as  of  not  more  than  subgeneric  rank.  When  the  closeness  with 
which  the  lines  have  been  drawn  among  the  fossil  genera  are  consid. 
ered,  the  relative  rank  of  this  one  seems  fully  generic.  The  nearest 
relative  of  FrieUia^mong  fossil  BhynchonellidoBis  probably  to  be  found 
in  the  genera  Camarotaschia  and  Leiorhyrushus,  Hall,  a  plicated  group 
of  forms  which  flourished  in  the  middle  and  later  Devonian  and  early 
Carboniferous  periods.  In  the  former  the  crural  laminae,  separate  in 
the  young  state,  are  united  by  the  deposit  of  callus  on  a  cuplike  expan- 
sion of  the  medial  septum  in  the  old  individuals.  In  the  very  young 
Frieleia  the  crura  lie  on  the  summit  of  an  arch  of  which  one  limb  joins 
the  side  of  the  valve  and  the  other  unites  with  the  keel  of  the  septum, 
leaving  a  triangular  surface  of  which  the  apex  is  on  the  septum,  the 
base  formed  by  the  cardinal  margin  and  the  sides  by  the  inner  limbs 
of  the  two  arches.  As  the  shell  grows  this  condition  is  modified,  so 
that  the  anterior  edge  of  the  incipient  spondylium  is  free  from  the  sep- 
tum and  overhangs  it.  In  well-developed  frill-grown  specimens  the 
suture  of  the  spondylium  is  entirely  coalescent  and  the  separation 
indicated  only  by  the  notch  in  the  front  edge  and  the  groove  on  the 
upper  surface.  In  young  or  imperfectly  developed  adolescent  speci- 
mens the  notch  may  be,  and  frequently  is,  deeper;  but  in  none,  young 
or  old,  does  the  connection  with  the  septum  fail  or  is  the  suture  fully 
open  to  the  cardinal  border.  The  thickening  due  to  age  sometimes 
almost  develops  a  cardinal  process  on  the  apex  of  the  brachial  valve. 
As  in  all  articulate  brachiopods,  the  comparative  elongation  and  infla- 
tion, or  widening  and  compression,  varies  with  different  individuals. 
One  specimen  has  the  peduncular  foramen  completely  closed  in  the 
median  line  below.  Another,  owing  to  some  accident  in  youth,  has  a 
deep  mesial  groove  in  both  valves  from  about  the  middle  of  the  shell, 
giving  the  specimen  almost  the  look  of  a  Bilobites.  Another  has 
repaired  the  damage  done  by  an  extensive  fracture  with*  a  sheet  of 
shell  substance,  which  shows  that  the  secretion  of  shelly  matter  is  not 
confined  to  peripheral  parts  of  the  mantle.  The  prismatic  structure  of 
the  new  shell  deposit  is  similar  in  all  respects  to  that  of  the  old.  Many 
of  the  shells  are  bored  by  an  agency  which  produces  results  like  the 
borings  of  Cliona.  The  shells  are  very  free  from  sessile  organisms, 
only  a  few  Polyzoa  or  arenaceous  foraminifera  being  observed.  A  few 
dead  valves  were  noticed  which  seemed  to  have  been  pierced  in  the 
visceral  region  by  some  carnivorous  gastropod,  a  misfortune  from  which 
brachiopods  as  a  rule  are  remarkably  free. 
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Genus    HEMJTHYRIS,    Orhiguy. 

HEMITHYKIS  BEECH KUI,  new  species. 

Plate  XXXI,  figs.  1, 2,  3,  4. 

Shell  nearly  white,  smooth,  marked  only  by  faint  lines  of  growth, 
much  inflated,  wide,  short,  with  a  very  deep  wide  median  sinus  in  the 
front  margin  of  the  brachial  valve  and  a  corresponding  projection  of 
the  pedicle  valve;  brachial  valve  with  a  much  incurved  apex  and  no 
median  septum,  though  in  an  old  specimen  the  deposit  of  shelly  matter 
between  the  muscular  impressions  may  give  rise  to  an  obscure  promi- 
nence simulating  a  septum;  teeth  strong, the  sockets  long,  deep,  deeply 
transversely  grooved,  crural  plates  excavated,  divided  to  the  apex  in 
the  medial  line;  heightof  brachial  valve,  16.5  to  16;  width,  16.5  to  19  mm. 
The  depth  of  this  valve  is  about  12  mm. 

Station  3473,  in  313  fathoms  off  Honolulu,  Hawaiian' Islands.  No. 
107009,  U.S.N.M.      ■ 

Although  only  three  brachial  valves  and  some  fragments  of  this 
species  were  collected,  from  which  the  slender  crural  processes  were 
broken,  there  is  no  doubt  that  the  material  represents  a  new  species. 
The  only  species  with  which  it  need  be  compared  is  H.  luciday  Gould, 
which  is  a  relatively  much  narrower,  more  compressed,  and  less  tlexuous 
shell  of  a  very  much  smaller  size.  It  is  Japanese  in  habitat,  as  far  as 
yet  known,  and  is  peculiar  in  having,  normally,  the  foramen  completely 
closed  below  by  deltidial  plates.  Judging  by  the  lines  of  growth,  which 
agree  on  all  the  specimens,  the  proportional  width  of  J7.  Beecheri  is 
quite  as  great  in  the  young  as  in  the  adult,  but  the  young  of  the  size 
of  adult  H.  lucida  would  exhibit  no  mesial  flexure  worth  mentioning. 

The  species  is  named  in  honor  of  Prof  Charles  E.  Beecher,  of  Yale 
University,  whose  contributions  to  our  knowledge  of  brachiopoda  are 
well  known 

HEMITHYRIS  CRANEANA,  new  species. 

Plate  XXXI,  figs.  5, 6. 

Shell  small,  translucent  gray,  very  thin,  with  a  flexuous  anterior 
margin  and  almost  smooth  surface;  lines  of  growth  faintly  indicated 
and  by  close  inspection  with  a  lens  occasional  irregular,  radiating,  very 
slightly  elevated  markings  (such  as  occur  more  or  less  on  all  shells 
usuallycalled  smooth)  may  be  discerned  on  the  polished  surface;  pedicle 
valve  pointed  above,  with  the  sides  slightly  rounded  and  the  basal 
margin  slightly  concave;  this  valve  is  rather  more  inflated  than  the 
brachial ,  valve,  but  not  extremely  so;  foramen  subtriangular,  wide 
below,  the  deltidial  lauiell»  obsolete;  teeth  small,  very  short,  cross- 
striated,  and  close  to  the  foramen;  cavity  of  the  valve  smooth;  the 
muscular  impressions  have  left  no  trace,  but  they  are  crowded  close  up 
under  the  foramen ;  there  is  no  indication  of  a  septum.  Brachial  valve 
rounded- triangular,  the  basal  margin  gently,  evenly  arched  upward; 
a  feeble  mesial  septum  about  one-third  as  long  as  the  valve  separates 
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the  hardly  visible  muscular  impressions,  which  are  all  above  the  lower 
eud  of  the  septum;  aruiature  of  the  hin^e  diminutive  and  feeble;  teeth 
strong  for  their  size,  with  very  short  sockets  behind  them;  crural  lani- 
in»  concave,  the  cirura  short,  thin,  spatuliform,  with  their  broad  sides 
parallel  with  the  antero-posterior  plane  of  the  shell,  their  distal  ends 
broailer,  rounded,  not  denticulate;  the  crura  are  separated  clear  to  the 
cardinal  margin ;  there  is  no  obvious  cardinal  process.  Length  of  shell, 
16;  width,  14;  antero-posterior  diameter,  9.25  mm. 

Station  3362,  in  1175  fathoms,  mud,  off  Cocos  Island,  Gulf  of  Panama; 
bottom  temperature  36.8  o  F.    No.  122861,  U.S.N.M. 

A  single  specimen  of  this  modest  little  species  was  obtained.  The 
only  species  with  which  it  need  be  compared  is  Rhynchonella  cornea^ 
Fischer,  which  is  regularly  finely  striated  and  has  a  more  angular  out- 
line and  less  flexuosity  at  the  base.  The  minor  details  of  the  crural 
plates  and  crura  are  also  different.  Heimihyris  lucida  is  much  more 
fiexuous  in  front  than  the  present  species.  In  short,  although  its  char- 
'  acteristics  are  in  no  respect  striking,  this  little  form  can  not  be  united 
with  any  other  yet  described.  It  is  respectfully  dedicated  to  Miss 
Agn^s  Crane,  the  editor  of  Dr.  Davidson's  posthumous  papers  on 
Brachiopoda,  to  whose  care  and  energy  the  students  of  Brachiopoda 
are  much  indebted. 

Family  Tebebe atulid^. 

Subfamily  TERBBEATULINiE. 

GonuB  T  E  R  E  B  R  A  T  U  L  A    (L  Ih  wyd)  Aiictomm. 
Subgeuns  Liotiivrina,  O  e  ii  1  e  r  t . 
LIOTUYRINA  CLARKICANA,  new  species. 
Plate  XXXI,  figs.  9, 10. 

Shell  small,  thin,  perfectly  smooth,  polished,  of  a  very  pale  translu- 
cent straw  color,  rather  convex,  of  suboval  outline,  conspicuously  punc- 
tate ;  pedicle  valve  with  a  short  beak  and  rather  large  not  quite 
complete  foramen,  on  either  side  of  which  is  a  wide,  subtriangular  del- 
tidial  area  ;  the  inner  slopes  of  these  triangles  form  thfe  lower  edge  of 
the  foramen,  their  bases  the  cardinal  border,  their  inner  angles  nearly 
touch  and  are  united  by  a  cartilaginous  deposit ;  teeth  short,  strong  ; 
cardinal  border  arched ;  sides  rounding  evenly  into  the.  rounded  basal 
margin  which  recedes  slightly  from  the  plane  of  the  latet^al  margins,  but 
is  not  fiexuous ;  cavity  of  the  valve  without  any  septuifi,  the  muscular 
impressions  not  conspicuous,  situated  in  the  upper  fifth  of  tl\e  valve  ; 
brachial  valve  fiatter,  with  a  minute  but  distinct  cilrdinal  process, 
strong  teeth  and  small  short  incomplete  loop ;  in  the  cavity  of  the 
valve  is  a  very  feeble  elevated  line  which  may  be  regarded  as  a  median 
septum,  but  which  does  not  reach  the  apex  of  the  valve  and  extends 
forward  only  as  far  as  thft  adductors.  Height  of  tiie  «hdJy  12;  width, 
\{) ;  diameter,  6  mm. 
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Station  3362,  in  117.5  fathoms,  mud,  off  Gocos  FsIadcI  in  tbe  Onlf  of 
Panama ;  bottom  temperature,  36.8o  F.    No.  107275,  U.S.N.M. 

A  single  specimen  of  this  modest  littie  shell  was  obtained.  It  differs 
from  L.  davidsoni,  Adams,  in  its  incomplete  foramen  and  less  flexuoos 
margin  ;  it  is  less  inflated  and  somewhat  smaller.  From  the  yonng  of 
X.  uvaj  Broderip,  which  is  (notwithstanding  it  has  been  called 
"smooth")  a  finely  regularly  microscopically  striate  shell,  it  may  be 
distinguished  by  its  smooth  surface.  L.  aretica,  Friele,  is  less  like  it 
than  Davidsoni  is ;  and,  in  short,  while  the  shell  has  no  very  marked 
characters,  it  can  not  be  safely  referred  to  any  described  species. 
Though  small,  by  the  solidity  of  its  hinge  armature  and  the  manner  in 
which  the  foramen  is  worn  by  the  peduncular  motion,  it  would  seem 
to  be  an  adult  shell. 

Though  the  shell  was  in  a  dry  condition  when  taken  up  tor  study, 
the  soft  parts  were  well  preserved,  and  present  the  peculiarity  of  having 
the  lateral  bands  of  brachia  quite  close  to  one  another  and  rather  long; 
the  space  between  them  is  smooth  and  occupied  by  a  stretch  of  mem- 
branous tissue,  while  the  central  whorl  of  brachials  below,  and,  looking 
vertically  down  upon  the  valve  placed  horizontally,  is  invisible,  the 
cirrhi,  of  course,  being  contracted  by  drying.  It  is  only  on  looking 
sidewise  at  the  valve  that  the  coil  is  seen  und^r  the  membrane  above 
mentioned  and  lower  than  the  lateral  brachial  loops.  On  soaking  the 
remains  in  fresh  water  they  expanded  considerably  and  assumed  a 
fairly  natural  elasticity,  bat  the  relative  position  of  the  median 
brachial  coil  remained  the  same.  The  external  appearance  of  this  shell 
is  almost  exactly  like  that  of  Macandrevia  cranium  of  the  same  size. 
The  species  is  named  in  honor  of  J.  M.  Clarke,  esq.,  associate  of  Prof. 
Hall  in  the  revision  ^f  the  Paleozoic  Brachiopoda. 

It  is  not  likely  that  this  species  can  be  related  to  LiothyrinasUamsiij 
Dall  and  Pilsbry,  which  is  a  native  of  Japan  (pi.  xxx,  figs.  8,  9,  II),  as 
that  species  has  a  complete  foramen,  but  the  figures  are  given  for 
comparison  with  the  other  species. 

Genus     TEREBRATULINA,     Orbigny. 

TEREBRATULINA    CAPUTSERPENTIS,    LinnaBus^ 

Plate  XXXII,  figs.  2,  5. 

Tertbratulina  eaputterpeniU  yar.  unguicula,  Davidson,  Mon.  Rec.  Braoh.  Pt.  i,  p. 

25,1886. 
Terebratula  unguicula,  CARPRNTRRy  Proc.  Zool.  Soo.,  1865,  p.  201,  figs.  1-4. — ^Dall, 

Am.  Joarn.  Conch.,  vi,  1870,  p.  102. 

Stations  2849, 3311, 3330, 3350,  and  many  others,  in  £rom  low  water  to 
600  fathoms,  temperature  40^^  to  44^^  F.,  from  the  southern  part  of 
Bering  Sea  southeast  to  the  coast  of  California  in  latitude  33^  K,  and 
southwest  to  Japan  and  Korea.  Also  the  North  Atlantic,  the  upper 
Tertiary  rocks  of  Europe,  etc.  Figured  specimen  No.  123155,  U.S.N.M. 

For  some  time  I  was  disposed  to  regard  the  North  Pacific  form  as 
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distinct  from  that  of  the  Atlantic,  following  Carpenter,  like  whom  I 
had  only  the  stunted  specimens  from  shallow  water.  Bat  the  deep- 
water  dredgings  of  the  Albatross  having  supplied  a  sufficient  series  of 
normally  grown  specimens  of  all  ages  and  sizes,  I  have  convinced 
myself,  after  a  thorough  comparison  of  many  specimens  from  each 
region,  that  there  is  no  good  ground  for  a  separation  of  them,  even 
varietally.  The  Pacific  form  is  the  typical  T.  eaputserpentis  (not  the 
eastern  American  septentrionalis)  and  neither  in  the  shells  nor  in  the 
soft  parts  does  there  appear  to  be  any  marked  or  constant  difference. 
They  could  not  be  separated  if  once  mixed  in  the  same  tray. 

TEREBRATULINA  KHENSIS,  Dall  and  Pilsbry. 

Plate  XXXII,  figs.  8, 9. 

Terthratulina  (unguicula,  Carpenter  varJ)  kiiensis]  Dall  and  Pilsbry,  NauiUuB, 
V,  p.  18,  pi.  1,  figs.  4,  5,  1891. 

Stations  2871, 3316,  and  •^205,  in  559  fathoms,  off  the  entrance  to  Fuca 
Strait;  in  309  fathoms  off  the  island  of  Unalaska  in  Bering  Sea;  and  in 
240  fathoms  oft'  Santa  Cruz,  Cal.;  temperature,  38°  to  44^  F.  Also 
from  the  coast  of  the  province  of  Eii,  Japan,  Steams;  and  from  the 
Philippine  Islands,  NE.  from  Mindanao,  in  82  fathoms,  (7^^^^^  expe- 
dition.   Figured  specimen  Ko.  128463,  U.S.KM. 

This  fine  brachiopod,  which  when  young  approaches  closely  some 
broad  varieties  of  T.  eaputserpentis^  is  shown  by  the  Albatross  material 
to  be  a  distinct  species.  It  may  be  known  by  its  rounder  outline, 
larger  size,  and  the  fact  that  the  sculpture  of  the  peripheral  parts  of 
the  shell  becomes  obsolete,  and  is  represented  by  grooves  with  fiattened, 
much  wider  interspaces,  instead  of  the  rounded  thresids,  characteristic 
of  the  surface  of  T.  eaputserpentis  at  all  ages,  and  T,  Kiiensis  when 
young.  The  extension  of  its  range,  made  known  by  the  Albatross 
dredgings,  is  very  remarkable  and  interesting. 

Family   Tebebbatellid^. 

Genns    EUDESIA;    King. 

This  name  was  proposed  at  the  same  time  as  Waldheimia^  King 
{=Magellania,  Bayle),  which  was  discarded  as  preoccupied.  Subse- 
quently it  has  been  treated  as  a  subgenus  of  the  newer  name 
Magellania,  Beecher  has  shown  that  the  austral  forms  typified  by 
Ma^ellania^  on  account  of  their  different  development,  must  be  sepa- 
rated in  a  different  subfamily  from  those  of  the  northern  hemisphere. 
Eudesia  belongs  with  the  latter.  These  again  are  separable  into  at 
least  two  generic  groups,  Ballina^  of  Beecher  (apparently  a  descendant 
of  Antiptyehina^  Zittel),  which  includes  those  with  a  continuous  cardinal 
plate,  strong  median  septum  in  the  brachial  valve,  and  no  buttresses 
to  the  teeth  of  the  pedicle  valve.  The  other  group  comprises  Eudesia 
and  Macandrevia,  and  has  the  cavity  of  the  pedicle  valve  under  the 
hinge  separated  into  three  cavities  by  two  buttresses  which  support 
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the  teeth.  In  the  brachial  valve  the  cardinal  plate  is  divided  medially 
by  a  sinus.  The  cardinal  process  is  obsolete,  and  the  medial  septum 
either  wholly  absent  or  represented  only  by  a  short,  low  ridge  not 
attached  to  the  cardinal  buttresses,  and  not  extending  forward  into 
the  cavity  of  the  valve  between  the  buttresses.  As  Eudesia  is  much 
the  older  name  it  must  be  retained  for  these  forms,  unless  Macandrevia 
exhibits  characters  strong  enough  to  give  it  generic  independence. 
So  far  as  known,  the  only  differences  between  them  consist  in  the 
smooth  surface  of  the  valves  and  the  feebleness  of  the  brachial  septum 
in  Macandrevia,  These  can  hardly  raise  the  latter  above  subgeneric 
rank,  a«  the  plication  of  the  valves  is  often  inconstant  in  the  same 
species,  while  the  same  species  (and  doubtless  the  same  individual)  at 
different  ages  will  show  a  septum  more  or  less  developed,  from  quite 
obsolete  in  the  young,  to  quite  perceptible  in  the  senile  stage.  I  have 
verified  this  on  the  type  of  Macandrevia^  though  the  septum  is  never 
prominent.  If  the  beak  of  the  brachial  valve  of  an  old  individual 
were  to  be  ground  off,  a  septum  would  be  perceptible  there  very  much 
as  figured  by  Oehlert  for  the  beak  of  Eudenia  cardinm.  Consequently 
I  feel  obliged  to  regard  Macandrevia^  at  least  for  the  present,  as  form- 
ing merely  a  subgeneric  group  under  the  genus  Eudeffia,  As  regards 
the  partly  austral  species  about  to  be  described,  since  there  is  no  means 
of  deciding  whether  their  development  agrees  with  those  forms  referable 
to  Mat»ellaniin{e  or  not,  and  as  the  adnlt  shells  exhibit  no  characters 
which  could  be  regarded  as  diagnostic  of  a  genus  different  from 
Eudesia,  1  feel  obliged  for  the  present  to  refer  them  to  that  group.  It 
may  be  observed  that  there  is  nothing  to  prevent  the  free  migration  of 
northern  forms  into  the  south  Pacific  along  the  coast  of  the  Americas. 
The  writer  has  already  the  evidence  to  show  that  several  species,  in 
deep  water,  do  extend  from  Bering  Sea  south  to  the  vicinity  of  the 
Galapagos  Islands  and,  in  the  case  of  one  species,  Solemya  johnsoniy 
Dall,  more  than  a  thousand  miles  farther  south,  with  the  known  great 
range  of  many  brachiopods,  there  would  be  no  apparent  reason  why 
sptHM'es  of  the  Pauamic  region,  for  instance,  belonging  to  the  northern 
type  of  development  should  not  extend  their  range  southward,  if 
opportunity  arose.  I  regard  it  then,  as  quite  likely,  that  the  species  I 
refer  to  may  be  Macandrevian  in  their  development  as  well  as  in  their 
adult  state,  though,  for  the  mass  of  charac^teristically  austral  species, 
the  reverse  nnght  be  the  case. 

Subgenus  Macandrevia,  King. 

Type  Tcrebratula  craninnif  M  ii  1 1  er . 

MACANDREVIA  AMERICANA,  new  speciea. 

Plate  XXXII,  figs.  1,4,7. 

EudeHafontaineanay  Dall  (not  Orbigny)  Proc.  U.  S.  Nat.  Mus.,  xii,  1889,  p.  231. 

Shell  of  moderate  size,  rounded  ovate,  brownish  white,  smooth  exter- 
nally except  for  numerous  incremental  lines  best  visible  under  a  lensj 
margins  not  flexuous;  pedicle  valve  moderately  arched,  thin,  with  a 
Proc.  x\.  M.  94 4C  ^^^^^^  ^^  V^UU^^lt: 
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recurved  short  beak,  rather  large  foramen  incomptfete  below  to  the 
extent  of  about  one-fourth  its  circumference,  with  a  small  obsolete 
deltidial  plate  on  each  side;  teeth  strong,  short,  supported  each  by  a 
strong  buttress  with  a  recess  behind  it,  and  in  old  specimens  with  a 
smooth  deposit  of  callus  on  the  surface  of  the  valve  between  the  two 
buttresses;  no  median  septum,  the  muscnlar  impressions  faint,  situated 
in  the  upper  fourth  of  the  valve;  brachial  valve  flatter,  orbicular,  with 
a  small  very  low  cardinal  process  produced  downward,  three  time^  its 
width,  on  the  surface  of  the  beak  between  the  crural  plates,  as  a  low 
ridge  rounded  above;  crural  plates  strong,  supported  by  buttres.^es 
for  half  their  length,  rather  close  together,  supporting  a  thin  delicate 
brachidium,  longitudinally  grooved  near  and  at  the  recurvation,  with 
a  few  spinules  on  the  outer  edge,  the  haemal  border  of  the  bight  of  the 
loop  showing  a  small  projection  opposite  the  crural  process  of  each 
side,  the  brachidium  reaching  three-fourths  of  the  distance  froui  the 
cardinal  border  to  the  basal  margin  and  over  all  one-third  as  wide  as 
the  valve;  pallia!  sinuses  following  much  the  same  course  as  in  M,  venosa 
but  straighter,  less  branched,  and  of  a  whitish  instead  of  reddish 
brown  color.    Height  of  shell,  22;  width,  19;  diameter,  9.5  mm. 

Station  2783,  in  122  fathoms  mud,  bottom  temperature  48oF.,  off  the 
west  coast  of  Patagonia,  in  latitude  61^2'  south;  and  station  3360,  in 
1672  fathoms,  sand,  temperature  420F.,  in  the  Gulf  of  Panama.  Nos. 
87547  and  122859,  U.S.N.M. 

When  first  examined  one  of  these  specimens  was  erroneously  sup- 
posed to  be  the  young  of  Terehratula  fontaitieana,  Orbigny,  a  species 
which  should  doubtless  be  referred  to  Magellania  venosa^  Solander,  as  a 
synonym.  Later  and  more  careful  study  of  a  second  specimen  has 
enabled  me  to  correct  my  mistake.  From  the  young  of  M.  venom  the 
incomplete  foramen  enables  it  to  be  discriminated,  without  examining 
the  interior  of  the  shell.  In  a  general  way  this  species  looks  very  much 
like  an  adolescent  specimen  of  Xa^ifei4«  jcjfreysii,  in  general  outline,  but 
is  flatter. 

MACANDREVIA  CRANIELLA,  new  species. 
Plate  XXX,  fig.  1. 

Shell  much  resembling  in  size  and  form  the  specimen  figured  by 
Davidson,*  below  referred  to,  but  rather  more  rectangular  with  a  less 
prominent  beak,  and  a  narrower  and  more  slender  brachidium.  Surface 
of  shell  smooth,  except  for  numerous  strong  concentric  lines  of  growth 
and  prominent  punctation.  Under  a  lens  a  microscopic  radial  sculp- 
ture is  visible  on  parts  of  the  shell,  resembling  the  fibrous  surface  of  a 
worn  Rhynchonella  ratherthan  regular striation.  Form  of  shell  rounded, 
rectangular,  with  a  low  beak  and  large  foramen;  pedicle  valve  rather 
inflated,  the  side  and  basal  margins  slightly  excavated,  the  basal  cor- 
ners  rounded  but  slightly  prominent,  from  which  the  obscure  rect^n- 

•See  Macandrevia  ap.,  Davidson,  Mon.  Rec.  Brach.,  i,  pi.  xn,  flg.  18, 1889. 
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gularity  of  the  shell  arises;  teeth  strong,  foramen  large,  incomplete, 
the  deltidia  almost  linear,  but  long;  dental  buttresses  strong,  receding 
as  they  approach  the  arch  of  the  valve;  brachial  valve  flatter;  teeth 
strong,  with  *  very  oblique  buttresses;  brachidium  four-fifteenths  the 
length  of  the  valve,  barely  one-third  as  wide  as  the  valve,  slender,  with 
a  single  spine  at  the  point  of  recurvation,  and  a  slight  thickening,  but 
no  septum,  at  the  cardinal  apex;  muscular  impressions  small  and  con- 
fined to  the  upper  fourth  of  the  valve.  Height  of  shell,  17  j  width,  12; 
diameter,  9  mm. 

Station  3362,  in  1,175  fathoms,  mqd;  temperature,  36.8o  F.;  in  the 
Gulf  of  Panama.    No.  122858,  U.8.K.M. 

This  species  resembles  Magellania  ( Waldheimia)  tvyvillei,  Davidson, 
but  wants  the  septum  and  cardinal  process  of  the  brachial  valve  of  that 
species,  which  also  has  less  oblique,  shorter,  and  wider  deltidia.  It 
has  much  resemblance  also  to  Macandrevia  cranium,  but  is  a  more  rec- 
tangular, plump,  and  compact  shell,  and  appears  not  to  reach  the  size 
of  M.  cranium.  M.  tenera  bas  a  shorter  loop  and  more  obvious  septum 
in  the  apex  of  the  brachial  valve.  It  is  also  a  smaller  species  when 
adult. 

MACANDREVIA  DIAMANTINA,  new  species. 
Plate  XXX,  fig.  5;  plate  xxxii,  figs.  3,  6. 

Shell  smooth  polished,  dorso-ventrally  compressed,  fiexuous,  of  a 
rounded  lozenge  or  "diamonds-shaped  outline;  surface  with  faint  in- 
cremental lines,  but  no  radial  sculpture,  waxen  white;  pedicle  valve  sub- 
pentagonal,  widest  nearthe  middle,  thecon  verging  sides  below  produced, 
the  ba^al  margin  concave;  beak  short,  wide,  the  foramen  incomplete 
below,  with  well-developed  deltidia  on  each  side;  teeth  strong,  supported 
by  wide  buttresses,  forming  wide  recesses  on  each  side;  muscular  im- 
pressions indistinct,  situated  in  the  upper  third  of  the  shell;  no  median 
septum  exists  in  this  valve.  The  genital  glands  are  of  a  reddish  brown 
color,  shining  through  the  shell  as  two  short  parallel  streaks  on  each  side 
of  the  adductor  impressions;  brachial  valve  wider  than  high,  with  the 
base  fiexuous  upward ;  teeth  strong,  with  very  oblique  buttresses  hidden 
under  the  dental  plates  and  forming  small  foveolae;  cardinal  process 
short,  stout,  prominent,  but  not  produced  into  a  septum;  brachidium 
very  slender,  extending  to  the  basal  third  of  the  valve,  the  transverse 
limb  at  the  bight  of  the  loop  being  wider  than  any  part  of  the  lateral 
limbs,  the  bight  itself  being,  of  course,  narrower,  as  usual;  there  are 
two  or  three  spiuules  at  the  recurvation ;  the  genital  glands  in  this 
valve  show  as  a  single  brown  streak  on  each  side  of  the  attachment  of 
the  adductors.  It  is,  however,  longer  than  the  paired  streaks  of  the 
pedicle  valve.    Height  of  shell,  18;  width,  17;  diameter,  7  mm. 

Station  33(52,  in  1,175  fathoms,  mud;  temperature,  36.8^  F. ;  in  the 
Gulf  of  Panama.     Xo.  122860,  U.S.:N^.M. 

This  elegant  little  species  recalls  lAothyrina  wyvillei,  Davidson,  in 
its  form,  though  more  lozenge-shaped  and  less  sharply  fiexuous. 
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It  is  sufficiently  distinct  from  all  described  recent  species  to  make  no 
comparisons  necessary.    Only  two  specimens  were  obtained. 

f  MACANDREVIA . 


At  station  3476,  in  298  fathoms,  near  the  port  of  Honolulu,  a  sin^jle 
specimen  of  a  brachiopod  in  the  cistelliform  stage  was  obtained.  It 
is,  of  course,  too  young  to  determine  the  species  or  even  the  genus  to 
which  it  belongs.  However,  it  may  pretty  certainly  be  stated  that  it 
is  not  a  young  stage  of  the  common  Hawaiian  species  usually  known  as 
IsmeKiia  or  Muhl/eldtia  sanguinea^  Chemnitz,*  and  probably  indicates 
the  presence  of  a  species  in  the  Hawaiian  fauna  which  htis  not  yet  been 
enumerated  from  it.  In  this  connection  an  apparent  misapprehension 
may  be  corrected.  The  name  Frenula  was  proposed  by  me  in  1871  for 
a  brachiopod, which  I  named  subsequently  Ismenia  jeffreysi,  and  which 
has  since  proved  to  be  the  ismeniform  stage  of  Laqueus  vancouverensisj 
Davidson.  I  joined  with  it  the  Ismenia  sanguinea  (Chemnitz)  Gray, 
because  of  the  identity  of  form  of  the  brachidium  in  both.  Gray  had 
referred  Ano^nia  sanguinea,  Chemnitz,  to  Ismenia^  King  (part).  But  it 
appears  that  the  original  Ismenia  of  King  is  not  of  this  character,  and 
the  name  must  be  kept  for  Terebratula  pectunculus,  Schlotheim,  for 
which  it  was  proposed.  Frenula  having  been  proposed  for  a  young 
stage  of  my  earlier  subgenus  Laqueus  (type  Terebratula  californica, 
Koch)  can  not  be  applied  to  the  species  sanguinea,  which  represents  in 
its  adult  condition  the  stage  which  in  Frenula  proper  is  only  a  phase 
of  development.  Both  the  loop  and  surtace  of  the  sanguinea  differ  dis- 
tinctively from  those  of  Muhlfeldtia  iruncaia,  and  if  they  are  placed  in  the 
same  genus  the  former  requires  to  be  sepjirated  subgem^rically.  I 
would  therefore  propose  for  the  Anomia  sanguinea,  Chemnitz,  the  sub- 
generic  name  of  Fremdina,  a  conclusion  in  which  the  late  Dr.  David- 
son acceded  in  letters  received  from  him  before  his  premature  and 
lamented  decease.  By  a  lapsus,  in  a  footnote  to  Beechor's  Revision 
of  the  Families  of  Loop-bearing  Brachiopods,t  it  is  stated  that 
'^Megerlina  Jeffrey  si  was  given  to  a  stHge  of  Laqueus,^^  etc.  Here  Frenula 
is  meant,  Megerlina  being  based  on  Kraussina  lamarckiana  byDeslong- 
champs.  It  has  also  been  stated  by  Oehlert  J  ih^t  Frenula  was  applied 
to  a  "  stage  of  Ismenia  sanguifiea,^^  an  error  doubtless  inherited  from  an 
obscure  remark  by  Deslongchamps  to  the  same  effect.  These  misap- 
prehensions, I  hope,  will  be  cleared  up  by  the  statement  of  facts  I  have 

just  given. 

GeDUS  LAQUEUS,  Dall. 

To  the  species  belonging  to  this  group  may  be  added  T.  hlanfordiy 
Dunker,  of  Japan.  I  have  received  some  very  fine  adult  specimens 
which  show  conclusively  that  this  species  has  the  loop  of  Laqueus, 


*  As  Chemnitz  was  not  strictly  binomial  in  his  nomenclature,  it  is  probable  that 
Gmeliu'8  name  of  sanguinolcuta  should  be  adopted  for  this  species, 
t Trans.  Conn.,  Acad.,  ix,  p.  383,  March,  1893. 
X  Fischer,  Man.  de  conchyliologie,  p.  1321. 
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Others  obtained  by  Mr.  Frederick  Stearns  in  Japan  showed  the  same 
features.  The  loop  is  a  very  solid  one  as  a  whole,  but  the  connecting 
bands  which  unite  the  upper  with  the  lower  branches  of  the  brachidium 
are  narrow  and  rather  frail;  they  had  probably  been  lost  in  the  speci- 
men figured  by  Van  Iterson  in  Part  ii  of  Davidson's  Monograph,  pi. 
XV,  fig.  12. 

LAQUEUS  CALIFORNICUS,  Koch. 

Laqueus  califomicua  (Koch),  Daix,  Am.  Journ.  Conch.,  vi,  p.  123,  pi.  vii,  fig.  f; 
pi.  vm,  figs.  9, 10, 1870. 

Off  San  Pedro  in  30  fathoms,  Oldroyd. 

The  original  locality  of  this  species  is  the  coast  of  California. 
Cooper  dredged  specimens  in  the  vicinity  of  the  Santa  Barbara  Chan- 
nel in  90  fathoms.  It  was  on  one  of  these  that  my  earlier  observations 
were  based.  Subsequently,  from  moderate  depths  of  water,  a  smaller, 
somewhat  stunted  form  was  collected  from  the  Queen  Charlotte  Islands 
and  the  coast  of  British  Columbia.  The  color  of  the  southern  form  is 
of  a  warm  reddish  brown  and  the  shell  is  quite  thin,  the  foramen  small 
and  delicate.  The  northern  form  is  of  a  dirjty  livid  yellowish  white,  or 
pale  brown;  usually  it  has  a  large  foramen  and  heavier  shell  than  the 
Santa  Barbara  shell.  The  latter,  too,  when  compared  with  a  large  series, 
is  wider  near  the  cardinal  border  giving  it  a  more  rectangular  form, 
while  the  northern  shell  is  more  attenuated,  and  the  sides  slope  to  the 
umbo  in  a  straighter  line  from  the  point  of  greatest  width. 

The  Queen  Charlotte  Island  shell  was  separated  by  Davidson  as  a 
variety  vancouvvriensia  (more  correctly  vancouveren8iH),h\it  his  speci- 
mens were  stunted,  being  from  relatively  shallow  water.  The  dredg- 
ings  of  the  Albatross  have  shown  that  the  northern  shell  also  occurs  in 
the  south  in  the  same  region  and  depth  as  the  typical  californieus  and 
without  transitions  in  color  and  form.  It  will,  therefore,  be  necessary 
to  separate  the  two  forms  as  distinct  though  allied  species. 

LAQI:EUS  JEFFKEYSI,  Dall. 

Frenula  Jeffrey ai,   Dall,   Am.  Nat.,   v,  p.  55,    1871  (isiueniifonn  stage).      Am 

Journ.  Conch.,  vii,  p.  05,  pi.  xi,  figs.  7-10,  1871. 
Megerlia  jeffreysif  1")all,  Sci.  Res.  Expl.  Alaska,  p.  48,  1877. 
Laqueus  cali/ornicua  var.  vaucouveriensis,  Davidson,  Mon.  Rec.   Brach.,  p.  113^ 

pi.  xvjn,  figs.  10-13&,  1887  (adult). 

Stations  28G2,  3194,  3339,  3350,  etc.,  in  75  tO  238  fathoms,  from  the 
Aleutian  Islands  to  a  point  oil'  Estero  Bay  near  Sail  Luis  Obispo,  Cal., 
the  bottom  temperatures  varying  from  37^  to  48°  F.  The  depth  at 
which  the  species  is  found  increases  southward,  but  the  tem])erature 
was  highest  off  Point  Arena,  Cal.,  where  several  specimens  were  dredged 
in  75  fathoms.    Fine  specimens  have  also  been  collected  in  Puget  Sound. 

The  small  size  of  the  specimens,  first  separated  as  a  variety  by  Dr. 
Davidson,  is  due  to  their  station.  The  Albatross  in  deeper  water  got 
specimens  even  larger  than  the  original  californieus^  and  from  that  to 
the  earliest  stages.    These  showed  conclusively  that  the  shell  which  I 
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had  described  under  tbe  specific  name  of  jeffreysi  is  the  ismeniiform 
stage  of  the  shell  afterwards  named  vancouverieiisia. 

The  fact  that  specimens  of  Terehratalia  transversa  become  more  red- 
dish and  bright  colored  when  living  in  the  southern  part  of  their  range, 
and  the  stunted  size  of  the  first  adult  specimens  of  jeffreysi  collected 
in  the  north,  led  me  to  regard  them  as  belonging  to  a  northern  raee  of 
the  ruddier  californicus;  but  since  specimens  of  jeffreysi  from  the 
vicinity  of  San  Luis  Obispo  show  no  tendency  to  take  on  ruddy  tints 
and  preserve  the  characters  of  the  northern  specimens,  though  attain- 
ing an  equal  or  even  greater  size  than  californicus^  it  is  evident  that 
the  expected  transition  does  not  take  place,  and  the  form  may  properly 
be  separated  as  a  species  (though  nearly  related  to  californicus)  under 
the  first  name  by  which  it  was  described  and  figured.  Before  the 
development  of  the  loop  in  Terehratellidw  was  fully  understood,  the 
similarity  of  certain  specimens  of  the  ismeniiform  stage  of  Dallina  sep- 
tigera  to  those  of  L.  jeffreysi  led  me  to  question  whetlier  the  latter  might 
not  be  common  to  the  two  oceans,  but  later  when  the  various  stages 
through  which  D.  septigera  passes  became  better  known  this  suggestion 
was  obviously  not  required  to  explain  the  presence  of  the  supposed 
Frenula  in  tbe  Atlantic  Ocean. 

The  genus,  or  subgenus,  Laqueus  appears  to  be  strictly  confined  to 
the  shores  of  the  north  Pacific,  where  the  following  species  occur: 

JAPAN.  NORTHWEST  AMERICA. 

Laqueus  pictuHf  Chemnitz.  Laqueua  jeffreifsi^  Dall. 

Laqueu8  hlanfordi,  Dunker.  Laqueus  caJi/orniciis,  Koch, 

Laqueus  ruhelluSf  Sowerby. 

Genus    TE  REBRATALI  A,    Beechor. 

TEREBRATALIA  OBSOLETA,  Dall. 

Plate  XXX,  fig.  7. 

Terehraiella  occidenialis  var.  ohsoJeta,  Dall,  Proc.  U.  S.  Nat.  Mas.,  xrv,  1891,  p. 

186. 
Terehratalia  ohsoleta,  Dall,  in  Beecheu,  Dev.  T.  ohsoleta,  Trans.  Conn.  Acad.  IX, 

p.  392,  1893;  type  of  genus. 

Statious  2983  aud  21)84,  iu  58  and  113  fathoms,  sand,  northwest  from 
Cerros  Island,  Lower  California,  and  3044  in  58  fathoms  off  Abreojos 
Island,  Lower  California;  bottom  temperatures,  50°  to  50^  F.  Nos. 
122545,  123140-'43,  U.S.N.M. 

Shell  scarlet,  radiately  streaked  with  pale  yellow,  especially  in  the 
channels  between  the  ribs;  surface^polished,  smooth  except  for  rather 
distinct  incremental  lines  and,  in  adult  specimens  more  or  less  dis- 
tinct, partially  obsolete  radial  ribs,  which  appear  near  the  margin,  bat 
do  not  extend  to  the  earlier  half  of  the  shell;  in  senile  specimens  a 
larger  proportion  of  the  shell  is  ribbed;  pedicle  valve  with  a  rather 
low  beak  and  wide,  incomplete  foramen;  deltidial  plates  well  developed 
but  widely  separated;  valve  wider  (as  a  rule)  below  the  middle,  the 
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arch  of  the  base  cut  into  three  subequal  parts  by  two  especially  strong 
ridges  (corresponding  to  channels  on  the  brachial  valve),  between  which 
the  surface  of  the  valve  may  be  more  or  less  ribbed  radially,  but  is 
always  flattened  or  depressed,  corresponding  to  an  upward  flexure  of 
the  basal  margin ;  teeth  strong,  supported  by  deeply  receding  buttresses  5 
no  medial  septum ;  the  adductors  with  widespread  ends,  rather  distant 
from  the  medial  line,  confined  to  the  upper  third  of  the  valve;  pallial 
sinuses  large,  divaricating  near  the  margin  from  five  principal  trunks 
on  each  side;  the  genital  glands  yellowish,  extending  in  narrow  bands 
along  the  sinuses  nearly  to  their  furcation ;  peduncle  short,  dark  brown ; 
brachial  valve  flatter,  with  a  wide,  low  cardinal  process,  little  promi- 
nent; teeth  strong  without  buttresses,  medial  septum  short,  very  thin 
and  high,  subtriangular;  brachidiiwn  unusually  slender ;  pallijil  sinuses 
numerous,  much  branched  with  a  medial  trunk  nearly  reaching  the 
margin.  Height  of  average  specimen  30;  width  30,  diameter  17  mm. 
Old  specimens  attain  a  larger  size.  Que  dead  pedicle  valve  measures 
47  mm.  high,  43  wide,  and  20  mm.  deep. 

The  varied  forms  which  the  brachidium  assumes  during  development 
have  been  fully  illustrated  and  described  by  Beecher  in  the  paper 
already  cited.  The  first  specimens  received  were  in  poor  condition, 
and  it  was  thought  possible  that  the  species  might  be  identical  with 
T.  occidentalis.  Subsequently  a  fine  lot  of  material  from  the  vicinity 
of  Cerro^  Island  showed  that  the  two  species  were  perfectly  distinct. 
T.  obsohta  has  no  very  near  relative  in  the  North  Pacific.  The  colors 
recall  the  T.  coreanica,  Laqueus  pictus,  and  Frennlina  sanguinea^  all 
quite  distinct  as  to  form.  In  form  the  nearest  species  is  the  T.  rtihigi- 
nosa^  Ball,  which  is  only  known  from  tJie  type  in  the  National  Museum, 
collected  by  the  United  States  Exploring  Expedition,  and  labeled  as 
from  the  Cape  of  Good  Hope.  It  is  possible  that  this  locality  is  erro- 
neous, but  the  species  has  a  ditterent  sculpture  from  T.  ohsoUta^  and 
has  only  a  laint  reddish  suft'usion  in  the  general  brownish  coloration. 
The  peculiarly  slender,  rather  wide,  and  arched  brachidium  is  some- 
what similar  in  the  two  species.  It  should  be  said  that  an  occasional 
specimen  of  T.  obsoleta  has  the  foramen  completed  by  a  junction  of  the 
deltidia.    T.  rubiginosa  is  figured  for  comparison.    PI.  xxx,  figs.  3, 4, 

TEREBRATALIA  TRANSVEKSA,  S  o  w  e  r  b  y . 
Plate  XXXI,  figs.  12,  13. 

Terebratitla  tranarersa,  Sowekby,  Tlies.  Couch.,  i,  p.  261,  pi.  LXVii,  fig8.114-il5, 

1846.     Not  of  (JorLn,  lS«i(). 
TerthrattUa  tranbrersa,  Dall,  Sci.  Res.  Expl.  Alaska, p.  47,  1877;  Proc.  Acad.  Xat. 
Sci.  Phila.,  1877,  p.  157;  Davidson,  Mon.  Rec.  Brach.,  p.  79,  pi.  xvi,  figH.  6-12, 
14, 14a,  1887  {ex parte), 
Terebratula  caurina,  Gould,  Proc.  Host.  Soc.  Nat.  Hist.,  ill,  p.  347, 1850;  Moll.,U.  S. 
Expl.  Exp.,  p.  468,  pi.  XLiv,  fig.  582, 1852. 
Stations  2Hr)S,  2961,  2y()4,  etc.,  in  10  to  230  fathoms,  from  the  Aleutian 
Islands  to  Catalina  Island,  California.    Oregon,  United  States  Explor- 
ing ExiH?dition. 
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This  is  the  most  common  and  variable  species  of  the  Northwest  coast 
and  attains  a  notable  size,  especially  in  the  deep,  quiet  waters  of  Paget 
Sound.  The  original  transversa  was  described  from  a  rather  smooth 
specimen,  while  Gould's  type  was  strongly  radiately  ribbed.  Dr.  David- 
son would  use  both  names  in  a  varietal  sense,  retaining  the  older  for  the 
species,  but  the  grades  of  variation  are  so  numerous  that  it  is  doubtful 
how  far  this  would  be  justified,  as  it  sometimes  happens  that  one  half 
the  shell  is  smooth  and  the  other  half  ribbed.  One  feature,  however, 
is  constant  in  all  the  multitude  of  specimens  I  have  examined;  the 
flexure  of  the  middle  of  the  valves,  though  often  feeble,  is  always 
concave  in  the  brachial  valve  and  convex  in  the  pedicle  valve.  The 
young  specimens  from  Monterey,  Catalina  Island,  and  other  southern 
localities  are  frequently  suffused  with  reddish  or  crimson  about  the 
margin  and  on  the  backs  of  the  ribs.  The  ribs,  when  well  developed 
and  normal,  vary  from  18  to  40,  bifurcating  or  intercalary  toward  the 
margin.  The  speciiuen  figured  is  young,  and  chosen  because  it  is  of  the 
same  width  as  the  specimen  of  T,  occidentalism  with  which  it  is  intended  to 
be  compared,  and  also  is,  for  the  species,  very  strongly  ribbed.  These 
specimens  are  often  found  near  extreme  low- water  mark,  but  it  is  proba- 
ble that  they  never  attain  their  full  growth  in  such  situations.  The 
completely  adult  specimens  appear  confined  to  deeper  water.  They 
sometimes  reach  the  size  of  50  mm.  high  and  bS  mm.  wide,  with  a 
diameter  of  31  mm.  This  species  is  figured  in  the  Proceedings  of  the 
Academy  of  Natural  Sciences  of  Philadelphia  for  1891  on  pi.  iv, 
figs.  6  and  7,  but  unfortunately  the  numbers  in  the  text  are  8  and  9, 
which  refer  to  the  figures  of  T,  occidentaUs,  As  in  the  text  referred  to, 
the  attempt  was  made  to  separate  tlie  ])rescnt  species  from  T,  occiden- 
talism which  had  become  confused  with  it,  this  was  doubly  unfortunate, 
but  as  the  writ(ir  saw  no  proof  of  the  plate  it  was  beycmd  his  power  to 
remedy.  The  prescmt  refiguring,  it  is  hoped,  will  finally  clear  up  the 
confusion. 

This  species  is  easily  distinguished  from  T,  occidentalis  in  the  adult 
state  if  any  attention  be  given  to  the  diagnostic  characters,  but  there 
are  others  from  which  it  is  less  shari)ly  distinguished.  From  Dallina 
graiji,  Davidson,  of  Japan,  the  southern  reddish  specimens  of  transversa 
externally  are  with  diflQculty  distinguished.  In  fact,  one  might  fancy 
that  the  two  species  were  descendants  of  one  ancestor,  which,  for  some 
reason,  in  Japan  continued  its  evolution  to  the  Dallina  stage,  while 
those  in  America  ceased  when  they  arrived  at  the  Terehratalia  stage. 
i>.  grayi  in  the  adult  stage  has  hardly  any  flexure,  and  in  the  variety 
<ran«ver,va,  Davidson,  the  flexure  is  double,  but  in  the  young,  and  in 
such  of  the  adults  as  show  the  flexure  clearly,  the  two  medial  riblets 
are  convex  in  the  brachial  valve,  complemented  in  the  i^edicle  valve  by 
a  corresponding  depression.  In  Terebratalia  transversaj  Sowerby,  the 
flexure  is  wider,  and  the  converse  of  what  occurs  in  D.  grayi.  There 
is  another  Terebratalia  in  Japan  with  much  the  same  sculpture  as  T, 
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tramsveraa  which  has  the  flexure,  though  obscure,  in  the  same  sense  as 
T.  transversa.  This  is  the  T.gouldii,  Dall,*  of  which,  for  comparison, 
figures  are  given  (pi.  xxx,  fig.  2  j  pi.  xxxn,  fig.  10).  T.  gouldii  was  first 
described  from  a  specimen  in  the  Magasella  stage,  in  1871,  but  a  com- 
parison of  specimens  twenty  years  later  showed  that  the  adult  form 
was  a  Terebratalia.  But  T.  gouldii  is  a  thinner  and  flatter  shell,  with 
the  ribbing  finer  and  more  regular,  as  well  as  more  distinctly  marked, 
than  in  T,  transversa.  It  is  possible  that  future  search  may  reveal  T. 
gouldii  on  the  American  shores  of  the  Pacific,  as  Terebratulina  Miensis 
has  been  found  so  distributed.  At  present  only  a  few  specimens  are 
known.  The  color  is  of  a  livid  grayish  white,  much  like  many  speci- 
mens of  T.  transversa. 

TEREBRATALIA  OCCIDENTALIS,  Dall. 
Plate  XXXI;  figs.  7, 8. 

Terebratella  occidentalism  Dall,  Proc.  Cal.  Acad.  Sci.,  iv,  p.  182,  pi.  i,  fig.  7,  1871; 

Proc.  Acad.  Nat.  Sci,  Pliila.,  1873,  p.  181,  aud  1891,  p.  173,  pi.  iv,  figs.  8, 9  (not 

6  and  7). 
Terehratella  transversa,  var.  occidentaUs,  Davidson,  Mon.  Rec.  Brach.,  p.  79,  pi. 

XVI,  fig  13  (only),  1887. 

Stations  2922  and  2981,  in  45  to  47  fathoms,  sand,  off  San  Clemen te 
Island,  California,  in  1889.  Monterey,  Catalina  Island  and  vjicinity, 
Dall,  Cooper,  and  Cautield,  chiefly  from  the  beach.  Nos.  401,  123144, 
and  95850,  U.S.N.M. 

This  species  is  not  known  from  north  of  Monterey.  It  seems  to  be  a 
rare  shell,  and  all  the  specimens  yet  examined  are  radiately  ribbed 
with  about  ten  very  conspicuous  ribs,  more  or  less  tinged  with  carmine, 
while  the  channels  between  them  (and  the  body  of  the  shell)  are  pure 
white.  The  mesial  flexure  is  exactly  the  reverse  of  that  in  T.  trans- 
versa, the  brachial  valve  having  it  strongly  convex,  and  the  pedicle 
valve  concave.  The  extreme  dimensions  yet  observed  are  those  of  the 
specimen  figured  here;  height  26,  width  30,  diameter  22  mm.  The  fig- 
ures representing  this  species  in  the  jiaper  referred  to  under  the  last 
species  were  transposed  with  those  representing  T.  transversa,  as  indi- 
cated in  the  synonymy. 

Explanation  of  Plates. 

Plate  xxiii. 

Fig.  1.  ffalicardia  flexuosaf  Verrill,  about  twice  natural  size;  diagram  of  the  body 
from  below;  the  mantle,  i,  t,  t',  i\  severed  and  turned  back  to  expose  the  parts; 
a,  position  of  the  antoriop  adductor;  p,  j)',  adnate  palpi;  /*,  pedo-visceral  mass, 
supporting  thefunctionalfootwithbysRal  groove  and  the  tin-like  opisthopodium 
below  (behind)  it,  aud  surrounded  by  the  branchial  septum;  «,  siphoual  septum; 
»,  circular  valve  of  the  incurreut  siphon;  x,  cavity  of  the  siphon;  o,  posterior 
commissure  of  the  mantle  lobes.    Drawn  by  W.  H.  Dall;  page  697. 


'  Proc,  Phil.  Acad.  Sci.,  1891,  p.  167. 
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Fig.  2.  Euciroa  pacifica,  Dall,  about  twice  natural  size ;  diagram  showinfi:  a  vertical 
cross  section  of  the  animal  behind  the  foot;  o,  6j  sabambonal  parts  of  the  tIs- 
ceral  mass,  showing  the  superficial  region  occupied  by  the  genital  glands, 
between  which  are  seen  the  dorsal  mantle  marj^iu  and  the  proliferations  which 
enfold  the  teeth;  o,  pericardial  chamber,  with  h,  the  ventricle  of  theheart  lyin^ 
over  on  the  right  side  and  partly  hiding  v',  the^  right  auricle,  while  v,  the  left 
auricle,  is  fully  exposed ;  below  the  ventricle  is  seen  the  rectum  r,  which  here 
passes  through  the  floor  of  the  pericardium  and  is  cut  through  in  the  nephridiuui 
below;  «,  8,  cross  section  of  the  thick  connective  tissue  formed  by  an  infolding 
of  the  mantle  below  the  pericardium,  from  the  lower  internal  wall  of  which 
fine  reticulated  fibers  radiate  upward;  this  lamina  would  seem  analogous  to  the 
free  nephridial  lamina  in  Halicardid  (fig.  3,  a'  n'),  but  is  attached  to  the  visceral 
mass  and  shows  a  jelly-like  solidity  into  which  no  ramifications  of  the  ovary 
extend;  below  this  descend  the  stems  of  the  gills  (with  two  tubular  blood  pas- 
sages), supporting  the  transverse  gill-laminse,  on  the  faces  of  which  the  radi- 
ating lines  represent,  not  plications,  but  radiating  muscular  fibers  seen  through 
the  transparent  epithelium  of  the  plates ;  the  gill  plates  are  represented  as  if 
laterally  extended,  but  in  life  they  extend  obliquely  backward  so  that  an  exact 
section  would  cut  through  a  number  of  plates  without  showing  their  outline; 
the  darkly-shaded  spaces  above  the  gills  are  the  anterior  portions  of  the  anal 
chamber;  /,  the  foot,  above  which  is  seen  the  circular  section  of  the  retractor 
muscle;  m,  m',  lobes  of  the  mantle,  showing  columnar  muscular  fibers  in  section. 
Drawn  by  W.  H.  Dall ;  page  688. 

Fig.  3.  Halicardia  flexuosa,  Vkrrill,  magnified  about  four  diameters,  diagram  of  the 
vertical  cross  section  of  part  of  the  body  and  gills,  taken  behind  the  foot  looking 
toward  the  siphons ;  d'j  dorsal  junction  of  the  mantle,  below  which  isr,  the  rectnm 
in  section;  d,  subumbonal  visceral  mass ;  o  r,  the  cavernous  nephridiuui  in  which 
are  seen  j>,  5,  the  branches  of  the  retractor  muscles,  and  c  u,  cavities  in  the  general 
mass  of  the  partly  glandular  and  partly  fibrous  tissue;  0  r,  roof  of  a  p^  the  pos- 
terior part  of  the  anal  chamber ;  «,  downward  continuation  of  the  nephridium ;  8\ 
point  where  the  free  lamina  is  given  off  internally;  i  m,  part  of  the  downward 
continuation  of  the  mantle  lobe  of  the  left  side,  cut  away  below  w;  w,  free  ver- 
miform posterior  termination  of  the  lamina;  ?</,  free  edge  of  the  lamina,  more 
anteriorly;  below  and  to  the  right  of  this  is  seen  the  junction  of  the  lower 
surface  of  the  lamina  and  the  outer  margin  of  e  the  outer  lamina  of  the  left  gill; 
z,  papilla  on  upper  surface  of  the  siphoual  septum ;  5,  severed  stem  of  the  left 
gill  with  bloodvessel  in  section,  the  stem  recurves  and  joins  6',  that  of  the  right 
gill  near  j,  the  point  where  both  are  soldered  to  the  posterior  keel  of  the  foot ;  c, 
inner  lamina  of  the  left  gill,  extending  between  j  and&,  and  forming  part  of  the 
roof  of  the  peripedal  chamber.     Drawn  by  W.  H.  Dall;  page  697. 

Fig.  4.  Euciroa  pacificaf  Dall,  about  three  times  natural  size;  diagram  of  the  animal 
from  below,  with  1,  i,  i'y  i',  the  mantle  severed  aild  turned  back  to  expose  the 
parts ;  a,  position  of  the  anterior  adductor ;  j),  p',  the  palpi ;  /,  the  foot  surrounded 
by  the  coalescent  gills ;  8,  the  siphoual  septum ;  x,  cavity  of  the  incurrent  siphon ; 
below  which  are  outlined  the  areae  occupied  by  columnar  muscular  tissue  and  by 
dotted  shading  the  glandular  region  of  the  mantle  in  front  of  the  siphon.  Drawn 
by  W.  H.  Dall;  page  688. 

Fig.  5.  Halicardia flexuosaj  Verrill  ;  diagram  of  the  heart  and  rectum  much  enlarged, 
for  comparison  with  that  of  Euciroa  (fig.  2,  h,  i\  r');  a,  the  rectum  passing 
through  V,  the  ventricle,  with,  I,  the  left  and,  r,  the  larger  right  auricle.  Drawn 
by  W.  H.  Dall;  page  697. 

Fig.  6.  Halicardia  Jfcxuosa,  Verrill,  slightly  enlarged;  diagram  of  the  soft  parts 
removed  from  the  shell,  side  view;  «,  median  papilla  above  6,  the  anal  siphon  ; 
o-«,  the  extremities  of  the  pedal  opening  between  the  mantle  lobes;  the  ends  of 
the  muscles  are  shaded.    Drawn  by  W.  H.  Dall;  page  697. 


Digitized  by 


Google 


1894.  PROCEEDINGS  OF  THE  NATIONAL  MUSEUM.  731 

Plate  xxiv. 

Fig.  1.  Spergo  glandiniformis,  Dall;  diagrams,  a,  h,  d,  natural  size;  0,  slightly 
enlarged ;  /,  about  twice  natural  size ;  A,  mucli  magnified ;  a,  front  view  of  muzzle, 
showing  relaMve  position  of  tentacle;  6,  side  view  of  animal  crawling ;  rf,  jfront 
edge  of  foot  from  below;  e,  verge  as  it  lies  on  the  back  of  the  animal  with  the 
point  turned  away  from  the  head;  h,  teeth,  the  upper  pair  are  placed  in  the 
natural  position  as  they  appear  on  the  radula;  the  base  of  the  tooth  is  shaded 
with  dots ;  outside  of  it  is  a  narrow  fibrous  band  by  which  the  teeth  are  attached 
to  the  radula;  the  blades  are  unshaded;  from  camera  lucida  sketches  by  W.  U. 
Dall;  page  680. 

Fig.  2.  Spergo  glandiniformia,  Dall,  shell,  alt.  46  mm.;  page 680. 

Fig.  3.  Halicardia  flexuoaa,  Verrill,  slightly  enlarged;-  diagram  of  the  soft  parts  as 
removed  from  the  shell,  showing  the  si  phonal  extreme  of  the  body ;  6,  end  of 
the  left  branch  of  the  retractor  of  the  foot;  d,  left  end  of  the  posterior  adductor 
muscle.     Drawn  by  W.  H.  Dall ;  page  697. 

Fig.  4.  Euciroa  pacifica,  Dall,  about  natural  size ;  diagram  of  the  soft  parts  removed 
from  the  valves;  a',  right  end  of  anterior  adductor  muscle  with  0  above  it, 
being  the  end  of  the  right  branch  of  the  protractor  of  the  foot;  0,  area  shaded 
to  show  the  genital  gland  or  ovary  as  seen  through  the  mantle ;  m,  surface  of 
the  area  occupied  by  columnar  muscular  tissue  between  the  surfaces  of  the 
mantle;  g-g, extent  of  pedal  opening  between  the  mantle  lobes;  a,  posterior 
adductor  with  below  it  at  the  mantle-edge  the  short  siphoual  retractor  muscles. 
Drawn  by  W.  H.  Dall ;  page  688. 

Fig.  5.  Euciroa  pacifica,  Dall,  much  enlarged,  diagram  of  the  palpi  and  lappet;  8, 
the  double  sacs  above  j>,  the  anterior  palpi;  /,  the  fleshy  median  lappet;  p, 
the  posterior  palp,  folded  on  itself.     Drawn  by  W.  H.  Dall;  page  692. 

Fig.  6.  Frieleiahalli,  Dall;  view  of  the  valves  from  the  side,  alt.  20  mm.;  page  714. 

Fig.  7.  Euciroa  pacifica,  Dall,  umboual  view  of  valves;  page  688. 

Fig.  8.  Euciroa  pacifica^  Dall;  side  view;  Ion.  28  mm.;  page  688. 

Fig.  9.  F)'ieleia  hallij  Dall;  basal  view  of  brachial  valve,  showing  crura,  buttresses, 
and  septum  in  profile;  page  714. 

Fig.  10.  Frieleia  halli,  Dall;  basal  view  of  pedicle  valve,  showing  buttresses ;. page 
714. 

Fig.  11.  Frieleia  hallij  Dall;  interior  of  pedicle  valve;  alt.  20  ram. ;  page  714. 

Fig.  12.  Frieleia  hallij  Dall,  enlarged  view  of  cardinal  region  of  brachial  valve, 
showing  crura,  spondyliura,  and  septum;  page  714. 

Fig.  13.  Frieleia  hallij  Dall,  view  of  haemal  side;  alt.  20  mm.;  page  714. 

Plate  xxv. 

Fig.  1.  Solemya  johnsonif  Dall;  longest  dimension  of  the  specimen  figured,  115  mm. 

See  page  712. 
Fig.  2.  Lyoneiella  alaskana,  Dall;  24  mm. ;  page  703. 
Fig.  3.  IAviop»i8  vaginatuSf  Dall,  internal  view  of  a  right  valve  with  the  pilose 

epidermis  removed  by  potash  to  sliow  the  inflected  posterior  margin;  25  mm.; 

page  713. 
Fig.  4.  Calyptogena pacifica,  Dall,  interior  of  right  valve;  48  mm. ;  page  713. 
Fig.  5.  Calyptogena pacificaf  Dall,  exterior  of  the  same  valve;  48  mm.;  page  713. 
Fig.  6.  IAviop»i%  vaginatn8,  Dall,  internal  view  of  left  valve  retaining  the  pilose 

epidermis;  34  mm.;  page  713. 
Fig.  7.  Limop8i8  vaginatus,  Dall,  external  view  of  left  valve;  34  mm.;  page  713. 

Plate  xxvi. 

Fig.  1.  Dentalium phaneum^  Dall;  35  mm.;  page  686. 

Fig.  2.  Cryptodon  biseciue  (Conrad),  Dall;  side  view;  .50  ram. ;  page  713. 

Fig.  3.  Dentalium  complexum,  Dall;  78  uim. ;  page  686. 
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Fig.  4.  Punoturella  major,  Dall;  57  mm. ;  paj;e  712. 
Fig.  5.  Crypiodon  hieectuSj  Dall,  umbonal  view;  page  713. 
Fig.  6.  Peciunculus  arcodentien8j  Dall;  21,5  mm. ;  page  705. 
Fig.  7.  Emarginula  hawaiiensiSy  Dall;  23  mm. ;  page  685. 
Fig.  8.  Lunatia sandtcickensiSf  Dall;  15.7  mm.;  page  684. 
Fig.  9.  Solariella  reiiculina,  Dall  ;  10  mm. ;  page  684. 
Fig.  10.  Sabatia puatulosa,  Dall;  33  mm.;  page  677. 

Plate  xxvii. 

Fig.  1.  ChrysodomuB  (Sipho)  hypoliapua,  Dall;  55  mm. ;  page  708. 

Fig.  2.  Scaphander  alatus,  Dall;  35  mm. ;  page  676. 

Fig.  3.  Chryaodomus  (Sipho)  acosmius,  Dall;  60  mm.;  page  708. 

Fig.  4.  Trophon  (Boreotrophon)  disparilis,  Dall;  15  mm.;  page  712. 

Fig.  5.  Trophon  (Boreotrophon)  aciiuluSf  Dall;  17.5  mm.;  page  712. 

Fig.  6.  ChryBodomus periscelidus,  Dall;  46  mm.;  page  708. 

Fig.  7.  Buccinum  aleuticunij  Dall;  35  mm.;  page  706. 

Fig.  8.  Beringius  frieleif  Bai^L]  124  mm.;  page  711. 

Fig.  9.  Buccinum  strigillatumf  Dall;  42  mm. ;  page  706. 

Plate  xxviii. 

Fig.  1.  Strombella  middendorffiij  Dall;  110  mm. ;  page  710. 

Fig.  2.  Strombella  meloniSj  Dall;  137  mm.;  page  710. 

Fig.  3.  Strombella  meloniSf  Dall,  from  behind;  137  mm.;  page  710. 

I'ig.  4.  Strombella  fragilis,  D ail;  100  mm.;  page  710. 

Plate  xxix. 

Fig.  1.  ChryBodomus phcetiiceus,  Dall;  56  mm.;  page  708. 

Fig.  2.  Beringiua  aleuticuSf  Dall;  the  apical  whorls  are  eroded;  65  mm.;  page 711. 

Fig.  3.  Chrysodomus  insulariSj  Dall;  100  mui. ;  p.age  707. 

Fig.  4.  Chrysodomua ithiuSf  Dall;  70  mm.;  page  708. 

Fig.  5,  Chrysodomus  (Anciatrolepis)  magnusj  Dall;  75  mm.;  page  709. 

Fig.  6.  Buccinum  (Sulcottinus)  taphriuniy  Dall;  40inm. ;  page  707. 

Fig.  7.  Chryaodomus  (Ancistrolepia)  eucosmiuttf  Dall;  33  mm.;  page  709. 

Fig.  8.  Mohuia  frieleij  Dall,  and  operculum,  the  latter  magnified;  height  of  Bbell| 

16  mm. ;  page  712. 
Fig.  9.  ChrysodomuB  (Sipho)  halibrectua,  Dall;  35  mm.;  page  708. 

Plate  xxx. 

Fig.  1.  Macandrevia  oraniellaj  Dall,  hiemal  view;  17  mm.;  page,722« 

Fig.  2.  Tei'ebratalia  gouldiij  Dall,  side  view;  37  mm. ;  page  729. 

Fig.  3.  Terebraiella  rubiginoHa,  Dall,  haRmal  view;  28  mm. ;  page  727. 

Fig.  4.  The  same,  basal  view,  showing  llexiire;  27  ram. ;  page  727. 

Fig,  5.  Macandrevia  diamautina,  Dall,  basal  view,  showing  flexure;  page  723. 

Fig.  6.  Buccinum  ovulunif  Dall;  25  niin.;  page  707. 

Fig.  7.  Terebratalia  obsoleta,  Dall;  30.5  mm.;  page  726. 

Fig.  8.  Zio^^yrinas/eanwii,  Dall  and  Pilskry,  basal  view,  showing  flexure ;  33  mm.; 

page  719. 
Fig.  9.  Liothyrina  stearneii,  hajmal  view;  48.5  mm. ;  page  719. 
Fig.  10.  Pleurotomella  gypsina,  Dall;  23  mm.;  page  678. 
Fig.  IL  Liothyrina  atearnailj  Dall  and  Pilsbry,  side  view;  48.5  mm.;  page  719. 

Plate  xxxi. 

Fig.  1.  BemithyriB  beechetiy  Dall;  interior  of  brachial  Talve  (the  crura  are  broken 

off);  width  16  mm.,  page  717. 
Fig.  2.  Basal  view  of  a  worn  valve  of  Hemithyris  beecheri  showing  the  impressioDS 

made  by  the  attachments  of  the  muscles,  page  717. 
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Fig.  3.  Hemiikyris  beecheri,  Dall,  side  view  of  a  somewhat  asymmetrical  brachial 
valve,  the  same  specimen  as  that  fignred  at  tigure  1,  page  717. 

Fig.  4.  Basal  view  of  the  same;  page  717. 

Fig.  5.  Hemithyris  craneana^  Dall^  haemal  view;  16  mm.;  page  717. 

Fig.  6.  Side  view  of  the  same  shell ;  page  717. 

Fig.  7.  Terebratalia  oocidentalis,  Dall,  basal  view,  showing  convex  flexure  of  brachial 
valve;  width  31  mm. ;  page  729. 

Fig.  8.  Haemal  view  of  the  same  shell;  page  729. 

Fig.  9.  Liothyrina  clarkeanay  Dall,  hasmal  view;  12  mm. ;  page  718. 

Fig.  10.  Side  view  of  the  same  shell;  page  718. 

Fig.  11.  Spergo  daphnelloideSj  Dall;  23  mm.;  p.  683. 

Fig.  12.  Terebratalia  transversa,  Sow^erby,  var.  caurina,  Gould;  heemal  view  (for 
comparison  with  T.  occidentalis,  figure  8);  width  30.5  mm.;  page  727. 

Fig.  13.  The  Hame,  basal  view  (for  comparison  with  figure  7) ;  30.5  mm. ;  page  727. 

Figrl4.  Fleuroiomella  olimacellaf  Dall;  18.5  mm. ;  page  679. 

PLATB  XXXII. 

Fig.  1.  MacandreHa  americana,  Dall,  hsemal  view ;  height  22  mm. ;  page  721. . 

Fig.  2.  Tereh-atuUna  oaput-serpentis,  LiNNiEUS  (^unguicula,  Carpenter),  hsemal  view 

of  full  grown  Alaskan  specimen;  height  27  mm. ;  page  719. 
Fig.  3.  Macandrevia  diamantina,  Dall,  htemal  view;  height  18  mm. ;  page  723. 
Fig.  4.  Macandrevia  americana,  Dall,  side  view;  22  mm.,  page  721. 
Fig.  5.  TerebraiuJxna  caput-serpen t is,  Linx.eus,  basal  view;  page  719. 
*  Fig.  6.  Macandrevia  diamantinay  Dall,  side  view ;  page  723. 
Fig.  7.  Macandrevia  americanaj  Dall,  basal  view ;  page  721. 
Fig.  8.  Terebratulina  kiiensis,  Dall  and  Pilsbry,  basal  view;  page  720. 
Fig.  9.  Terebratulina  kiiensiSj  Dall  and  Pilsbry,  hsemal  view;  height  42.5   mm.; 

page  720. 
Fig.  10.  Terebratalia  gouldiif  Dall,  haemal  view;  37  mm.;  page  729. 
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Abbott,  W.  L.,  birds  coUected  by  ..  871,601,602 
birds^  nests  and  eggs  col- 
lected by 39 

crustaceans  collected 

by 21,495 

mammals  collected  by .  1 

porpoises  collected  by  .  33 

rodents  collected  by 341,343 

Acantharchaster,  new  genus 268 

dawsoni 269 

Acanthina 177 

Acanthochites  ezquisitus 202 

Acanthonotus  nasus 457 

Acanthonychinte 65 

Acanthonyx  iMstiverri 72 

Acanthorhynchus 304,305,308 

tenuirostris 302,805,306 

Acantonotus 457 
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rubrum 416,417,418 

saccharum 416,417,418 
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productum 227,234,240 
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^gotheles  novoB  hollandioB 552 

Aenasius 613 
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Agassiz,  Louis 110,112 

Agkistrodon  contortrix i^Hi 
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AmphisbaBnians 346 
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leotandi 

Anolis  principalis 

Anoma 

Anomalocardia  kellettii 

Bubrimbr  icata 

subrugosa 

Anomalopus  f  urcillatus 
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Antillean  region,  crabs  from 

Antiptychina 

Antonina 

Antrostomus 552,553,555.556,557, 

vociferus 

Aonidia 

blanchardi 

Ai)ache  Mountains,  cotton  rats  from... 

ApaUiarpactes 

Apaloderma 

narina 

constantia 

Apatites  in  Hornblende  andesite 

Aphera  tessellata 

Apiomaia  cuspidata 

Aplecta  sowerbyana 

Aplexa 

AplysiidsB 

Apocremnus  septemspinosus 

Apoma 

Arachnopsis  filipes 

Aralia  spinosa 

Araliaceoe 

Arcagradata 

grandis 

labiata 

mutabilis 

multicostata 

pacifica 

reeyiana 

solida 

tuberculosa 

Archaster 


americanus 

arcticies  var.  elongatus. 

bairdii 

dawsoni 

fiores 

formosus , 

grandis 

parelii 

robustus 

tenuispinus 


Page. 
346 
345 
348 
345,347 
345 
346 
44tS 
440 
il2J 
4:«) 
152 
152 
151 

65 
724 
144 
479 
305 
605 
620 

60 


83 
730 
015 

558,568 
555 

616,0^0 
618 
12» 
0U2 

601,  OGB 
601 
601 
&I3 
173 
78 

443,444 
431 
158 
67 
430 
67 
420 
22J 
147 
147 
146 
147 
140 
146 
147 
147 
146 
268 
24B 
235 
255 
257 


257 
348 
249 
256 
247 
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Archasteridae 345,386,288 

ArcidaB 146 

ArctogsBan  lampreys 108 

Arctomys  candatuB 8,16 

Argyroeomus 131 

Aricia  arabicula 189 

Arionta  areolata 158, 150 

loBvis 158,160 

pandora 158 

t  ryoni 158 

veatchii 158 

Aristolochia  tomentoHa 421 

Arkansas,  ealamander  from 697 

Armstrong,  Frank  B 551 

Aromochelys  odorata 320 

Arrhenophagus 605 

Arvicola 1 

albican  da,  new  species 12, 16 

blanfordi 11,12,16 

f ertilis,  new  species 10. 11, 16 

roylei 12,13,16 

montosa,  new  species 11, 16 

wynnei 11 

Asio 560,561,562,563,567,568,569 

occipitrinus 559,561,562,563 

wilsonianns 564 

Asimlna  triloba 410,416,417,418.419 

Aspidiotus 616,617,618,620 

abietoides 624 

abietns 624 

acacioB 621 

aurantii 616,621 

bicarinatus 621 

bowreyi 

convexus  

corticalis 

cydonice 

destructor 

flaveacens 

goasypii 621  ' 

jnglans-regioe 626 

var.  albns  . . . 
var.  prunl--. 

latastei 

nerii 

pini 

theoB 619,630,621 

transparens 619 

Aapidinm  oerstedi 213,332 

A<tplenium  dicksonianum 213, 282 

foersteri 213,232 

Aspro 124,135 

Assumption  Island,  new  birds  from 371 

Asterias  ophidion 279  | 

AsteriidBB 279  , 

Asterioidea 345  I 

Asterolecanium 615,616,630 

bambus<B 620 

pustulans 621 

Astralium  inermis 198 

regina 198 

Astropecten 267 

americanus 365 

arctlcus 356 

mesactus 255 

AstropectinidflB 349,355 

Astroflchema  clavigera,  new  species 395 

Proe.  N.  M.  94 47 


634 

634  I 
631  I 
619 
619 


635 
625 
623 
619 
624 
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Astroechema  intectum 297 

Astrostomus 667 

Atkinson,  G.  P 630 

Atlantic,  Northwestern,  fishes  from  ...         471 

Auctospina 376,378,385,404,407 

auricuUtus 404,406,407 

aurora 404,406,407 

Augiteandesite ^        641 

olivinesand 667 

porphyrite 646, 649 

Augites,  corroded 669 

Aulacaspis '. 616 

Aulopidce 117 

AuriculidaB 429 

Australia,  scale  insects  from 621. 622 

Avicula  peruviana 144 

Aviculidee 144 

Axinasa  giganteus 147 

maculata 147 

tenuisculptus 147 

Azeca 437 

Bache,  steamer,  crabs  collected  by 49 

Bahamas,  land  snail  fauna  of 439 

stomatopoda  f  rom 500,541 

Balrd,  Spencer  F 303,321 

Baiera  palmata 315,238 

Bailey,  Vernon,  shells  collected  by 163 

Baione ; 119 

Baker,  L.D 449 

Baker,  Marcus 208 

Baldwin,  A.  H 490 

Balistan,  mammals  from 1 

Barbour,  Erwin  H 123,133 

Basalt 638,659 

Bascanion  constrictor 327.336 

flageUlforme 59.5, 596,  :fi6, 336 

Batrachia 337 

Batrachians  from  Florida 317 

Batrachonotus  brasiliensis 54 

fragosus 54 

nicholsi,  new  species. . .  64 

Bathybiaster 256 

paUidus 266 

robustus 256 

Baur,  G 309,673,674,584,685 

on  Lacertilian  genus  Anniella . .         846 

birds  collected  by 367 

Bean,  Barton  A.,  on  descriptions  of  two 

new  flounders 638 

and  Tarleton  H.,  on 
Gobioide^  brousso- 

neti 631 

Bean,Tarleton  H. ,  on  Alaska  rockflsh ...        627 
on  Bleekeria  gilU ....         629 
and  Barton,  A.,  on  a 
fish  new  to  North 

Americr. 631 

and    Barton   A.,    on 
Gobioides     bru.««o- 

neti C31 

and  Goode,  G.  Brown, 

on  bathybial  fishes.         451 
and  Goode,  G.  Brown, 

onHarriotta 471 

and  Goode.  G.  Brown, 

on  Heteromi 455 

Bear  River,  moUusks  from 135 
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Bears,  Himalayan  black i 

Isabelline : 5 

Beekeria  grilli,  new  sx)ecie8 «29 

Seeson,  Charles  H.,  on  Sebastince  of 

Pacific  coast 375 

BelacUmakis 680 

Belding,  L. ,  lizards  collected  by 17, 18 

shells  collected  by 141 

Bendire,  C.  E.,  mammals  collected  by..         5J42 
on   nests   and    eggs  of 

African  birds 39 

Benedict,  JamosE 490 

onLithodidBB 479 

Benthopecten 288 

spinosus 345 

BenthopectininBB,  new  subfamily 245,388 

Berg,C 110 

Bergrothia 615 

steelu 625 

Beringius 709,710,711 

alenticus,  new  species 71 1 ,  7X2 

frielei,  new  species 711.732 

turtoni 711 

Bermuda,  stomatopoda  from 500 

Bemad ou,  J.  B.,  stomatopoda  collected 

by 539 

Berthold,A.  A W« 

Betulaalaskana ^1,234 

grandifolia 221.3:i4 

nigra 414,417,418,419 

prisca 221.234 

Biiirelow,  Robert  Payne,  on  Crustacea  of 

the  order  Stomatopoda 489 

Bignonia  capreolata 421 

Bilobites 716 

Binney,W.Q 1«2,165,442 

Bimini  Islands ,  stomatopoda  from" 489 

Birds,  Coerebidae,  and  other  American.         29i) 

new  species,  from  Aldabra 371 

Assumption ...         371 

Qalapagos ;i57 

Oloriosa  Island        371 

from  Mount  Kilima-N jaro 601 

Birds'  nests  and  eggs  from  Aldabra 

Island 39 

Bivonia  compacta 199 

Black  Sea,  fishes  from l^J 

Bliesospira 429,431.4;^ 

BlainviUe,H.  M.  de 111.112,114 

Bland,  Thomas 161,436.428 

Blandiella * 431 

filicoeta 431 

lirata 431 

Blue  mineral  from  New  Mexico 19-20 

Borneo,  stomatopoda  from 53tt 

Boreotrophon  disparilLs 712. 732 

Bcitulus 712.732 

Borus 44« 

Bothriothoracine  insects  of  U.  8 H(l5 

Bothriothoracini,  new  tribe til  15 

Bothriothorax 0U6.«M,0O7 

calif omicus,  new  species  605.fl09 

clavicornis rttt 

nigrlpes,  new  species tM;7.010 

noveboracensls,  new  spe- 
cies  605.6(17.(100 

paradoxus 670 


Bothriothorax  peckhamii 611 

peculiaris 606.din' 

planiformis,  new  species  607^  611 
I  rotundiformis,  new  spe> 

cies 607.610 

vlrginiensis 6a7.6it< 

1  Box  tortoises  of  North  America 573 

,  Brajhiopoda 675.713 

Brachymystax 119,  U9) 

I  Brachyscelidae 622 

'  Brevispinis,  new  subspecies «Bf7 

I  Bridges,  Thos. ,  shells  collected  by 171 

j  Brimley,  H.  H.  and  C.  S S»7.59B,5I«* 

I  Brisinga :&t7 

americana 279 

costata 2^•» 

elegans SSJ 

multicostata,  new  species ^) 

I  verticillata aw 

BrisingidiB 279 

British  Columbia,  fishes  from eJT 

fossil  flora  of S» 

fossil  plants  from  . .        :^ 

Brooks,  W.  K 489. 545. 546, 519.  .VrfJ 

Bruner,  J.  D .S73 

Bryant,  W.  E. ,  shells  collected  by 163 

Bubo  rirginianus X» 

Buccinum 7»H 

aleuticum,  new  species 7tW,  TH 

cyaneum ttw 

elongatum 1(9 

minus ir» 

oTulum,  new  species TWT.Trt! 

roseum IT'i 

strigillatum nil,7e 

taphrium TtFT.oC 

tenue ?* 

Bucconia 676 

Buchanga aldabrana 39,371 

Buf  o  lentiginosus 3»» 

quercicus :»* 

BulimuUdiB l»n 

Bulimulus 140.431.495,437,446 

altematus 164 

auris-^ileni 446 

balleyl 1«.164 

califomicus Ina 

dormant 4«K44S 

—  exilis 443.444 

fraterculua M^i 

lillaoeus 438,444 

lllacinus 4Vi 

multilineatus 440,44:5 

maoulatus 442 

marielinus 44" 

nitidulus 444 

pallidior 1«4 

▼ar.  Btriatula IM 

patriarchua 164 

pilula I6& 

schiedeaDos 164 

serperastris 16i 

sufllatus 164 

vegetus 1*1 

vesicaliB \M 

\  virgnlatus 4« 

,  xantusi Ml 
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Bulimnlus  ziegleri 165 

Bulla  adamsi 158 

BuUideB 168 

Bumelia  lanuginosa 415 

lycioides 415 

Burma,  jadeite  from 29 

Bursa  fabricii 310 

Buthograptus 313 

Butler's  garter  snake 598 

Button,  Fred.  L 169 

Byssoarca  gradata 147 

mutabills 147,203 

reeviana 147 

soUda 147 

Cactomi 364 

Cactomis I         357 

Caecillanella 437 

Caecaianellin® 437 

Calamites  ambiguus 212,232 

Calcarias 305 

lapponicus 304 

California,  fishes  from 377 

fossilfloraof 236 

insects  from 009,610,611 

mammalsfrom 353,564 

UQw  lizard  from 17,589 

snailsfrom 140 

stomatopoda  f  rom 515,530 

wood  rats  from 353 

Gulf  of ,  crabs  from 46,55 

mollusks  from 91, 

139,158.1&5 

Calliostoma  Tersicolor 200 

Callipappus 622 

Callista  aurantia 153 

chonfea 153 

newcombiana 154 

pollicaris 153 

vulnerata 154 

Callocardia 696 

stearnsii 693,606 

Callonia 430 

Callopeltis  guttatus 328, 327, 336 

sellatus 327 

quadrivittatus 327,33(i 

rosaceus 327.337 

spiloides 327 

Callopoma  fluctuosus 198,203 

Calyptogena  paciflca 713,731 

CalyptrseidsB 193 

Camarhynchi 364 

Camarbynchns  afiinis,  new  species ^     385 

habeli 363 

pallida 364 

pauper 364 

productus,new  species.         364 

prosthemelas 364 

psittaculus 365 

rostratus,  new  species.         363 
salvini,  new  sijecies  —         364 

Camarotoechia 716 

Camp,  J.  H. ,  crabs  collected  by :5 

Campeloma 137 

Campylodon 467,459 

fabricii 458 

Cancellaria  tessellata 173 

CancellarildaB 173 


■t*age. 

Cancer  chiragra 495 

digitalis 585 

beros 65 

Sagittarius 44 

sculptus 21 

scyllarus 496 

Cancilla  sulcata 177 

Cancrida9 21,85 

Canis  aureus 3,15 

lupus 15 

Cape  de  Verde  Islands,  shells  from 183 

Capra  falconer! 16 

sakin 7 

sibirica 6,7,16 

Caprifoliaceas 235 

Caprimulgi 551 

aftershafts,  oil  gland,  and 

down  of 570 

comparison  with  striges ...        566 

feathers  in  tail 570 

Caprimulgus  aldabrensis,  new  species .         373 

europoeus 552 

forcipatus 552 

longipennis 552 

madagascariensis 373 

spalurus 552 

Caprinus 44.5,446,448 

Caputserpentls 719 

Caragola 109 

Caragolins) 109 

Cardiidae iflo 

Cardinalis  virginianus 304 

Carditaaffinis 148 

califomica 148 

crassa 148,203 

flammea 148 

pectunculus 148 

Carditidffi 148 

Cardium  aspersum 150 

apicinum 151 

consors 150 

elatum 151 

maculosum 150 

procerum 150 

senticosum 150 

Carduelis 363 

Carex  servata 216,232 

sp 232 

Carocolus 430,432,435,444 

Carpinus  caroliniana ^ 418,419 

grandis 220,234 

virginianus 417 

Carteria 630 

decorella 623 

Carychium 429,430 

exile 438 

Casmaria  vibex-mexicana 188 

Caspian  Sea,  fishes  from 123 

CassididflB 188 

Cassis  coarctata 188 

""         vibex 155,186 

vibex-mexicana 188,203 

Castanea  dentata 418,420 

pumila 415,418,420 

ungeri 219,288 

Catacomba  pyrastri 605 

pirastu 610 
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Ghrysodomns  InsulAris,  new  Bpecies 707, 733 

ithius 708,732 

liratus 708 

magniLB,  new  species 700, 732 

periscelldus 708,732 

phoenicens 706,732 

Cinnyris  abbotti,  new  species 372 

aldabrensis,  new  species 372 

bifasdata 310 

sonimanga 872 

CioneUa 429.430 

Cissns  ampelopsis 421 

Cistuda 575 

Carolina 578 

Carolina 578 

Cistudo 675 

carinata 578 

Carolina 574,578,580 

var.  Carolina 578 

cinostemoides ...         580 
kinostemoides ...         574 

major 574,576 

mexicana 574,580 

triungins 574,580 

clausa 574,577 

clausa 574,578 

trinngius 574,580 

major 574,575 

mexicana 579 

omata 574,581 

triungius 573,580 

virginea 673,574,578 

Cistnla 431,432.435,437,445,446.447 

Clams,  little  neck 98 

Clark,  Hnbert  Lyman,  on  pterylogra- 

phy  of  goatsuckers  and  owls 551 

Clarke,P.  W 29.31 

Clarke,  J.  M 719 

C*lathodon 90 

Clathradon 90 

cuneata 97 

Clathrodon 92 

Clans,  C 549 

Clausilia 429,430 

Clavagemmata 203 

gemmatns 191 

incisttm 191 

diona 716 

Clionella  quadmplex 680 

Clorostoma  gallina 208 

Clnpeidas 117 

Clymene  punctata 36 

Coachwhip  snake 605 

CocddiB 615,619 

Coccothraustes 306 

Coccus 618,619 

blanchardii 622 

cacti 616,619 

ceratiformis 618 

dioematis 618 

laniger 619 

Cockerell,T,D.  A 430,673,588,610 

on  scale  insects 615 

Codakia  tigrlna 149 

Ccelostoma 622 

rubiginoeum 623 


Page. 

Coerebidse,  anatomy  and  affinities  of . . .  299 

Cc^reba  coerula 300,302,305,807 

cyanea 300,302,306,307 

Collett,  John 79 

Oollodes  depressus 62 

doubtful  siMcies 53 

granoBUS 63 

leptocheles,  new  species 53 

robustus 43,52 

tenuirostris 63 

Colorado,  fossil  flora  of 238 

fossil  plants  from 229 

squirrels  from 241 

Colobostylus 431, 432, 434, 435, 437, 446, 447 

Coluber  flliformis 506 

flagelliformis 505,506 

flagellum 606 

Columbella  cedonulli 183 

coronata 182 

cribraria 183 

fuscata 182,208 

182 

182 

183 

183 

182 

182 

182 

182 

182 

80 

616 

226 

221 

221 

fiipf^j 

611 

208 

143 

133 

713 

183 

25 

160 

213 


gaskoinii 

hsBmastoma 

lyrata 

maculosa 

major 

nigricans 

parva 

serrata 

Columbellidas 

Columbia 

Colv6e,  P 

Comaceee 

Comptonia  acutiloba 

asplenifolia 

cuspidata 

prcemissa 

Comys 

Conas  purpurascens 

Conchaphila  var.  palmula 

Conchlfera 

Conchocele  dlBJuncta 

Conella  cedonulli 

Congo  River,  crabs  from 

ConidcB 

Conifene 

Contiapyg»a 323,337 

Conusarchon 171 

brunneus 203 

var.  tiaratus 170,208 

califomicus 171 

dalli 169,208 

dispar 171 

gladiator 170,208 

interruptus 171 

lucidus 171 

minimus 170 

monilifer 171 

nux 171,203 

princeps 171 

purpurascens 170 

var.  scalptus 170 

regularis 171 

textile 160 

vittatUB 170,206 

Cope,  E.  D...  117,324,384,346,360,576,501,693,599 
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Catalpa  specioaa 412,417 

Gandata 337 

Caves,  stalactitee  and  gypsum  incrusta- 
tions in 77 

CelastraceaB 228 

Celastrus  boreaUs 229,234 

Oeltismississippiensis 412,419 

occidentalis 412,416,419 

Central  America,  crabs  from 46 

Cemophora 385 

coccinea 321,336 

Centropomes 128 

Centropomus 128,128 

toulou 373 

insularis,  new  species —         373 

Cephaloptera 112 

Cephalentherime 113 

Cet>halentheru8 112,113 

occidentalis 420 

Cepolis 430,431,432,437,445 

Cercis  canadensis 416,417.419 

Cerion 430,431,432,435.439,445 

incana 435,440 

microstoma 444 

striatella 444 

Ceriphasiidae 134 

Cerithidea  albonodosa 192 

mazatlanica 191 

CerithiidflB 191 

Cerithium  incisum 203 

maculoBum 191,208 

stercus-muscarn  m 191 

Ceropiastes 616,618,630,622 

albolineatus 623 

artemisicB 

ceriferus 

\  chilensis 

;  major 

;  mimosoB 

myricoB 

/  rubens 

rusci 

vinsoni 

Oeroplastodes  daleoe 

Certbidia,  anatomy  and  affinities  of  . . . 

Certhidea  albemarlei,  new  species 

blf asciata,  new  species 

cinerascens 

fusca 

luteola,  new  species 

mentalis,  new  si)ecie8 

olivacea 358,359,360 

salvini 309,358 

Certhiolabahamensis 301,302 

caboti 301,307 

portoricensis 301,30f< 

tricolor 301 

Cervus  cashmerianus 16 

Cetomimidie,  new  family 451 

Cetomimus  gillii,  new  species 452 

new  genus 452 

storeri,  new  si)ecies 453 

CylindreUa 445 

Chsetopleura  bean  ii 202 

Chalcaspis,  new  genus 606, 606. 611 

pergandei,  new  species 606 

Challenger,  fishes  collected  by 464 


Challenger,  mollusks  collected  by. 

Chama  frondosa 

panamensia 

Chamascyparis  alaskensis 

thyoides 

Chamea 

Chameleon  from  Florida 

ChamidsB 

ChaniBBleo 

Chelonia  caretta. : 

mydas 

Chelydra  serpentina 


624 


616 
618 
622 
620 
618 
625 
309 
360 
359 
359 
359 
360 
350 
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67B 
l.V) 
15i> 
215 
420 
309 

l.H) 
S19 
330 
317 
3S» 

Chicoreus  palma-rosce  mexicana 183. 308 

Chile,  stomatopoda  from 325 

Chimeera 472 

China,  jadeite  from 29.3) 

mammals  from 9 

Chione  columbiensis ISl 

fluctifraga l.'>2 

gnidia 153 

neglecta 153 

simillima 152 

succincta 153 

undatella 152.3B 

Chionaspis 6l6,618.6ao.tS2l 

aspidistrcB 620 

biclavis 619,  »K1 

braziliensls 6ll» 

citri 621 

minor ftJ3 

sorbi 017 

sp 619 

thece eai) 

Chionanthus  virginica 417 

ChirocentridaB 117 

Chiton  albolineatus 202 

Chitons 141 

Chittenden,  John  F 635 

Chlorida 500 

Chloridella 490,509.544 

Chlorophanes  atricilla 301 

Chlorostoma  aureotinctum 199 

fuscescens 199 

gallina 199 

rar.  multifilosa...         199 

globulus 199 

Choanopoma 431,432,435,437,445.446 

Chondrites  flliciformis 211,3)2 

heeri 211,2a» 

liasinu. 211 

sp 211 

targionil 211 

Chondropoma 431,432,435,437,440.446 

dentatum 427.440 

Chordeilos 552, 657, 567, 568, 569, 57(1. 571 

henryi 5\s 

texensis mk 

virginianus 5^.55S 

Choregon li? 

Chorinus  heros 65 

Chrysodomus TOT.TiR* 

acosmius TlW.rti 

crebricostatus T1«j 

eucosmius 7i)9.7:ii 

fomicatns P>* 

halibrectus 7W,7«C 

hypolispus 7<^,7X; 
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Chrysodomus  insnlaris,  new  species 707,  TSS 

ithius 708,732 

liratos 708 

magnus,  new  sipecies 700, 732 

periscelidus 708,732 

phoBniceus 708,733 

Cinnyris  abbotti,  ne  w  species 372 

aldabrensis,  new  species 372 

bifasciata 310 

sonimanga 372 

CioneUa 430.430 

Cissus  ampelopsis 421 

Cistuda 575 

Carolina 578 

Carolina 578 

Cistudo 575 

carinata 578 

Carolina 674,578.580 

var.carolina 578 

clnoetemoides ...         580 
kinoetemoides ...         574 

major 574,576 

mexicana 574,580 

trlungfius 574,580 

clausa 574,577 

clausa 574,578 
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Clavagemmata 203 
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Conchooele  disjuncta 718 

Conella  cedonulli 183 
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Cremastogaster  dohrni 620 
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Cyprinodon 115 

Cyprinodont 115 
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Dasybatus Ill 
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antlUarum 686 
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complexum ,  new  species 686, 731 
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fishes  collected  by..         451, 
455,471,479,489.633 
mollnsk?  and  brach- 

iopods  collected  by .        675 
plants  collected  by . . .        21 1 
starfishes  and  ophin- 
rans collected  by..         JM5 

Fish  new  to  North  America 631 

Fisher, W.  J., moUnsks  collected  by....       139, 

158,160,169,171 

Fish  Hawk,  stomatopoda  collected  by . .        507 

Fissurella  nlgrocincta 200 

omata 200 

volcano 200,208 

FissureUidaB 200 

Fissuridea  alta 201,203 

inBBqnalis 201,203 

Tar.  pica 208 

murina 200,208 

pica 201 

Flexor  lonfcus  hallucis 302 

Flora  of  Dakota  formation 131 

Florida,  crabs  from 46,85 

flounders  from 633 

mollnsca  fauna  of 440 

mollusksfrom 97 

reptiles  and  bat rachians  from .        317 

stomatopoda  from 508 

Flower,  Sir  William 33,37 

Fondia  aldabrana 40,371 

Forbes,  E 238 

Forestiera  acuminata 415,419,420 

Forrer,  A.,  shells  collected  by 140 

Fortune,  W.  F 413 

Fossil  flora  of  Alaska 207 

distribution  of...        232 

Fossil  shells  from  Jamaica 449 

Foxes  from  Balistan  and  Elashmir 3 

Fraxinus  americana 416,417,418 

denticulata 225 

excelsior 225 

herendeenensis,  new  species.       224, 
227,234,240 

omus 225 

•  pubeecens 411,419 

quadranguiata 416 

sambucifolia 419 

viridis 411,419 

Frenchia 622 

Frenula 724 

Jeffreys! 725 

Frenulina  sanguinea 727 

Fresh-water  crabs  from  Africa 25 

Fresh-water  mollusks  of  Greater  An- 
tilles           444 

Fresh-water  mollusks  of   Lesser  An- 
tilles         443 

FreyeUa  americana 279 

aspera,  new  species 285 

bractiata 283 

microspina,  new  species 286 

Friday,J.  A.,  jadeite  collected  by 29 

Friele,Herman 711,715 

Frieleia 713 

halli,  new  species 714,731 


FringiUidBB 

Fnruhjelm,  Hjalmar,  flora  collected  by 

,  Fusus  timbustus 

I  cinereus 

I  dupethithonarsii 

multicarinatus 

nova-hollandioB 

reevianus 

]  Gabb,  Wm.  M.,  shells  collected  by  .... 

Gage,  S.  H 

Gkdapagos  Islands,  new  birds  from  ... 

GnleommidflB 

I  Galeuscanis 

j  Galerus  mamillaris 

Gallatin  County,  Mont.,  rocks  from. . . 

Gardner,  J.  Starkie 

Garman,  H. ,  tortoises  collected  by 

I  Garter  snake,  Butler's 

Gasteropoda 134, 

G^tropsetta — 

frontalis,  new  species — 
Gatherer,  Schnr.,  fishes  collected  by. .. 

Geomelania 431,432, 

Georgria,  stomatopoda  from 

Geospiza !... 

abingdoni 

acutirostris,  new  si>ecie8 

albemarlei,  new  species 

assimilis 

barringtoni,  new  species 

bauri,  new  species 

conirostris 

debilirostris,  new  species  — 

dubia : 

fortis 

f ratercula,  new  species 

fuliginosa 

intermedia 

media 

parvula 

propinqua,  new  siMcies 

scandens  

strenua 

Geoetilbia 

Gteothlypis 

Geotria 

Gerstaecker,  A — 

Giard,M 

Gibbes,  Lewis  R 

Glbbula  varians 

Giglioli,E.  H 462, 

Gigliolia,  new  genus 

moseleyi,  new  species 

Gilbert,  Charles  H 

fishes  collected  by . . 

GUI,  Theodore 

on  nomenclature  of  lam- 
preys   

Poeciliid»  or  Cypri- 

nodontidsB 

Salmonidse  and  Thy- 

TTH1.11idfp 

Stizostedion  or  Lucl- 

operca 123,346, 
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Hamamelis  virginica 415 

I  Hapaloderma  Yittatum 001,002 

Hapalogaster 487 

1  Hapalura 60S 

Hapalurus 60B 

Haplomi 116 

Harford,  W.  G.  W.,  fishes  collected  by.         401 

Harpacrenata 175,206 

gracilis 175 

mexicana 175 

minor 175 

riviolina 175 
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Harpa  rosea  crenata 

var.  kiener 

Bcriba 

testndinalis 1 

Harpactes 

Harpidae 

Harpiocephalus  tubmaris , 

Harriotta,  new  genus 

raleighana,  new  species. 

Harris,  G.  D 

Hartt  explorations,  crabs  collected  by  . 
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175 
175 
175 
175 

eon 

175 

16 

471 

472 

93,211 

54,65,67,72 

HaBwell,W.A 650 

Hawaiian  Islands,  brachiopoda  from ...         675 

mollusca  from 675 

Hayden,  F.  V.,  fossils  collected  by 181, 136 

Hay,O.P. 833,584 

tortoises  collected  by 573 

Hedera  auriculata 228,234 

HelicidfiB 158,481,432 

Helicina 431 

phasianella 444 

subglobulosa 427,440 

Helicodiscns  lineatus 162 

HeUx  acutedentata 161 

areolata 158,150 

aspersa 425 

behri 161 

bicruris 161 

desertorum 150 

hirsutum 162 

hindsii 161 

lactea 425 

leevis 160 

nemoralina 444 

pandora 160 

platyglossa 161 

similaris 425 

veatchii 159 

ventrosula 161 

Helocodiscus  lineatus  sonorensis 162 

Heloderma 340 

Helodermatidae 346 

Heller,C 649 

Hemicardiom 698 

Hemignathus 304,305,308 

olivaceus 302,307 

Hemisinus 429.431,435,437 

Hemitragnsjemlaicus 16 

Hemitrochus 430.431.432,437,439,445 

varians 440 

Hemithyrls 713,  n5, 717 

beecheri,  new  species . .  717, 732, 733 

cornea 716 

craneana,  new  species 717, 733 

lucida 718 

psittacea 714,715 

Hemphill,  Henry  W. ,  shells  collected  by .         1 41 
stomatopoda    col- 
lected by 508 

Henderson,  John  B.,fo68ilscollected  by.         433 

Herbet,  J.F.W 649 

Herpestes  anropnnctatns 15 

mungo 15 

thysanorus '15 

Herrick,  F.H 210 

Hesperomys  toltecos 129 
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Hess,  W 519 

Heterodera 633 

Heterodon  platyrhinos 3B8,336 

niger 329 

Heterodcmax  bimacnlatns 155 

Heteromi,  revision  of  the  order 455 

Heterotrogon,  new  genus 601, 602 

vittatus 602,603 

Hicks,  L.  E 134,137 

fossils  collected  by 131 

Hicoriaalba 416,417,418 

aquatico 412,415,420 

glabra 412,416,417,418,419 

microcarpa 416,419 

minima 413,416,417.418 

myristiceeformis 412,416 

orata 416,417 

pecan 413,420 

sulcata 412,416,419 

Hilgendorf,  Franz 459 

Himalayan  Mountains,  mammals  from .         4, 7 

Himatione 304,308 

parva 300 

sanguinea 300,304 

Hindu  Kush  Mountains,  sheep  from  ...  5 

Holland,  W.J 551 

Holoplites,  newgenus 64 

armatus 64 

Holorhinus 113 

Holzner,  F.  X..  mammals  collected  by..         129 

Hornblende  andesite 642,660 

apatites  in 643 

picrite 654 

Howard,  L.  O.,on  Bothriothoracine  in- 
sects of  the  United  States 605 

Hucho 119 

Huenia  brevirostrata 66 

simplex 66 

Hurter,  Julius 573 

Hyalinia 430 

Hyalinabinneyana 162 

Hyaloeagda 430 

Hyastenus 62 

longii)es 63 

Hybrisflammea 559,566 

Hydrasterias  ophidion 279 

Hydrobia 430 

mobiliana 101 

Hyla  f emoralis 339 

squirella 338 

Hymenaster  modestus 277 

Hypersthene  andesite 050 

Hypoccelus 21 

abbotti,  new  species 21, 23 

diverticulatus 21,23 

granulatus 21 

punctatus 21 

Hypsiglena 324 

Hystrix  leucura 16 

HyodontidsB 117 

Ibex  from  Batistan 6,7 

Siberia 7 

Thian  Shan  Mountains 7 

Ibis  abbotti 371 

Icerya 618,630 

segyptiaca 616,619 

koebelei 623 

Digitized  by  VjOOQIC 


748 


INDEX. 


Icerya  montserratensis . 

sacchari 

seychellarum 

Ichthyomy  zon 

Icterus  icterus 
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823 

618 

618 

109 

308 

Hexdecidua 419,420 

inaignis 239,284 

opaca 416,417,418 

vertidUata 410,430 

JlicinesB 229 

Illinois,  trees  from 409 

Eyaster 286 

InachidflB 43 

Iiiachinae 62 

Inachoides  intermedins,  new  species. . .  57 

Icevis 68 

obtusus 57 

Indiana,  trees  from 409 

Indian  Ocean,  i>ori)oi8es  f  rom 33 

stomatopoda  from 485 

crabs  from 21 

Indo-Paciflc  waters,  moUusks  from 140 

Inglisia 622 

Iniomi 451 

Insects  of  United  States 606 

Insects,  scale,    geographical  distribu- 
tion of 615 

Intrusive  rocks 643 

Invertebrate  fauna  of  Dakota  forma- 
tion           131 

Investigator,  moUusks  collected  by 687 

IridacesB 216 

Irites  alaskana 216,232 

Isaster,  new  genus 257 

bairdii 254 

Ischnochiton  acrior 201 

clathratus 201 

macaudrei 201 

IschnochitonidsB 201 

Ismenia 724 

jeffreysi T2i 

sanguinea 724 

Isocardia 91,606 

tenuidens 106 

Isocardiida9 106 

Isomeria 446 

Isospondyli 117 

Italy,  stomatopoda  from 528 

Ives,  J.  E 550 

Ixocincla    madagascariensis    rostrata, 

new  subspecies 39,371 

Jadeite  from  Burma 29 

Jamaica,  new  species  of  shells  from 448 

Jamaicia 431,432 

Janira  dentata 144 

Japan,  crabs  from 21,48,71 

shells  from 178 

stomatopoda  from 589 

Japanese  species  of  reed  warbler 205 

Jeanneretia 430 

Jefferson  County, Mont.,  rocks  from...         637 

Johns  Hopkins  University 502 

laboratory  .  490,544 

Jones,  W.  H 525 

stomatopoda  collected  by . .  508, 518 

Jordan,D.  S 111,112,123,125,331,627 

crabs  collected  by 49,68 
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Jordan,D.  S.,  fishes  collected  by 377 

stomatopoda  c  o  1 1  e  c  t  e  d 

by 60»,508.5a8 

Jouy ,  P.  L. ,  8tomatoiK>da  collected  by . .         538 

Juglandacese 22S 

Juglans  acuminata 222,234 

egregia 223 

nigra 417,418 

nigella .'.....  222,234 

picroides 222,233,234 

townsendi,  new  species 223, 234, 240 

woodiana 222,234 

Jumala 710 

JuniiMrus  communis 415,419,420 

virginlana 414,418,419 

Eaj  Nag,  mammals  from 1,10,11 

Kansas,  fossils  from 131 

Kashmir,  mammals  from 1 

Kermes 615 

Kilima-Njaro,  Mount,  birds  from 601 

Kinnehan,  J.  R : 313,314 

Kinostemon  baurii 319 

pensilvanicum 319 

Kirk,T.  W 549 

Kirsch,  P.  H. ,  snakes  collected  by 598 

Knowlton,  F.   H.,  on  fossil   flora  of 

Alaska 207 

Koebele,  Albert 609,610,611,622 

Kohn,  Gustavo 573 

Korea,  birds  from 206 

stomatopoda  from 539 

Kossmann,  R 549 

Krause,  Dr.,  fossil  plants  collected  by .         210 

Kraussina  lamarckiana TZi 

Labrax 124 

Labiosa  undulata 157 

Labyrinthus 446 

Lacanium 689 

Lacertilia 347 

Lagomys  griseus 14,16 

macrotis 14,16 

roylei 13,16 

Lampetra 107,109,110 

Lamproi)elti8  calligaster 824 

getulus 324,336 

Lamprophyres 666 

Lamprophys 643 

Lampusa  vestitum 188 

Lamprey,  larva  of 108 

Lampreys,  families  of 100 

nomenclature     and     char- 
acteristics of 107 

Land  snails  of  Antillean  region  ....  439,443,444 

West  Indian  region 433 

plants  in  Dakota  formation 137 

Lapworth,  Charles 313 

Laqueus 724 

blanfordi 726 

califomicus 725,726 

var.     vancouveri- 

ensis 725 

jeffreysi 735,  Tift 

jeffreysii 722 

pictus 738,727 

rubellus 736 

vancouverensls 784 

Larkin,Jl.R 573,568 
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Larrse  of  Stomatopoda 643 

LaseldsB 149 

Lasea  rubra  var.  Babviridis U9 

Lates 136 

Latirns  ceratus 178,203 

cingulata 177 

cingnilifera 177 

Latreille,P.A 549 

Lecanopsis 616 

Lecaninm 616 

nigrum 619 

Leda  lanceolata 147 

LedidsB 147 

Lecaniodiaspis 615 

yucccB 634 

Lecanium    618,630,622 

acnminatom 621 

asparagi 616 

chirimolioB 621 

coflfeoB 619 

depressum 621 

hesperldum 621 

insignicolla 625 

oleoe 621 

mangiferoe 619 

phoradendri 625 

scrobicnlatum 623 

tarsale 634 

urichi 623 

vlride 619 

LeConte.J.L 847 

Lee,  Leslie  A. ,  shells  collected  by 141 

Leia 430 

Leiobatus - Ill 

Leiolopisma  laterale 321,337 

Leiorhynchns 716 

Lepeopos,  new  genus 487 

f  orcipatus,  ne  V  siiecies 489 

Lepidopleurus  pectinulatus 201 

Lepidoptera 503 

Leptinarla 430,437 

antillarum 443 

Leptolithodes,  new  genus 484,486 

aculeatuB 484 

asper 484,486 

longii>e8 484 

multisplnis,  new  species  484, 485 
papillatuB,  new  spe- 
cies          485 

Leptoperca 125 

Leptopodia  calcarata 46 

debilis 44,144 

modesta 45 

sagittaria 44 

LeptopodiinBB 44 

Leptoptychaster  arcticus 255 

Leptosquilla 480,492 

Lepus  tibetanus 13,16 

Leslie,   C.    C,   stomatopoda  collected 

by 618 

Lesquereux,  Leo 209,213,237 

LesSandres 128 

Lesser   Antilles,  fresh-water  moUusks 

of 443 

land  snails  of 443 

Leucaspis 616,623 
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Leucosticte  griseonucha 304 

Leucozonia : 178 

cingulata 177,178,206 

Levenia  coarctata 188,203 

Lia 430 

Lichtensia 616 

Licina 431,432 

Lignus 430,431,432,435,445 

fasciatus 440 

Limn»a •     430 

cubensis 438 

LimmeidsB 166 

Limopsis  raginatus 713 

Linnaea  cubensis 4^4 

Liocardium  elatum 151 

apicinum 151 

Liocerithium  incisum 191 

Liomesus 709 

Liothyrina 718 

arctica 719 

clarkeana,  new  species 7 18, 733 

stearnsii 719,732 

uva 719 

wyvillei 723 

Liparites 660 

Lipogenyidas 456,457,469 

Lipogenys,  new  genus 455,457,409 

gillii 469 

Liquidambar  europsBum 233,234 

styraciflua 411, 416, 418, 430 

Liriodendron  tulipifera 410,416,417,418,420 

Lispognathus  thomsoni 64 

Lithodes 485 

SBquispinus 481 

agassizii 479 

brevipes 484 

notes  on  young  of —         479 
calif orniensiSi  new  species  —        483 

camtschaticus 483,484 

notes  on  young 

of 479 

couesi 481 

diomedese,  new  species 480 

goodei,  new  species 479,480 

granulatus 484 

maia 481 

rathbuni 482,483 

spinosissimus 483 

LithodidsB 479 

Lithophagus  aristatus 140 

Lithyrina  davidsoni 719 

Littorina  aspera 193 

conspersa 193,306 

LittorinidsB 193 

Lizard,  new  species  from  California 17, 589 

Locustella  fasciolata 305,306 

hondoensis,  new  species 205, 306 

ochotensis 305 

pleskel 205,206 

Lcennberg,  Einar,  on  reptiles  and  batra- 

chians 317 

Lolab,  monkeys  from 2 

Loomis,  H.,  crabs  presented  by 71 

Lophocardium 688 

Lophyridae 203 

Lottia  gigantea 197 
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Loyett,    Edward,    stoxnatopoda    pre- 
sented by  

Loweia  

Loxia  curvirostra 

Loxioidea 

LoxorhynchuB  crispatns 

grandis 

Lucas,  Frederic  A 

on    CkBrebidae    and 
other    American 

birds 

Lucema 

Lucidella 431,432,433.434, 

aureola 

var.  interrupta 

coscata,  new  species 

Lucinabella 

californica 

childreni 

dentata 

nuttalli 

tigrina 

LucinideB 

Lucioperca  canadensis 

marina 

relations    and    nomencla- 
ture of 

Luciotrutta 

Luidia., 

Lunatia 

grGnlandlca 

Otis 

var.  fusca 

sandwichensis,  new  species 

Luponia  albuginosa 

isabella-mexicana 

sowerbyi 

Luquillia 430, 

Luray,  Va.,  caverns  of 

Lutodiridie 

Lutra  vulgaris 

Liodytes  allenii 

Lygosoma  preei)editum 

Lynx  isabellinus 

Lypnsiella 695,699,702, 

abyssicola 

alaskana,  ne  w  species 

papyra 

papyracea 

radiata 

Lysioerichthi 

Lysioericthus 

Lysioequilla 489,492,502. 

acanthocarpus 503, 

var.  septem- 
spinosa  .. 

armata 

brazieri 

biminiensis 

desaussurei 

eusebia 

excavatrix 

glabriuscula 

inomata 

latifrons 

maculata 504, 

miersii 


Page.  Page, 

Lysioaquilla  polydactyla 504 

515  saracinorum 503 

437  Bcabricauda 504,508 

304  scolopendra 504 

308  spinosa 503 

75      Macacus  assamensis 3 

74  rhesus  villoaus,  new  subspe- 

561,661  cies 2,15 

Macandrevia 730,  ?31, 722,734 

americana.  new  species . .  721, 733 

299  cranium 719,723 

445  craniella,  new  si)ecie8 723, 733 

.  435, 445  diamantina,  new  species.        723, 

449  732,733 

449  tenera 723 

449, 450  MacDermot,  H. ,  insects  coUectedby ....        623 

148  I  Macdonaldia,  new  genus 455, 457, 464, 467 

149  I  rostrata 467 

176  I  Macon,  Q.  H.,  stomatopoda  collected 

148  I      by 518 

149  I  Macoma  viriditincta 156 

149  I  Macrooeramus 430,431,432,435,437,440,445 

1*8  I  gossei 438,440 

123  I  pontiflcus 438,440 

123,125  I  signatus 445 

i  Macrocheira  kaempferl 479 

123  I  Macrochires 552 

120,121  I  Macron  wthiops 179 

267  I  kelletii 179 

684     Macrurus  rhesus 15 

684  '  Mactra  clathrodonta 99 

208'  corbuloidos 104 

196,208  I  donaciformis 104 

684,732  guadelupensis 104 

189  lateralis 99 

189  I  mendica 102 

180  I  planulata 157 

,432,445  I  polynyna P3 

78  I  rostrata 104,106 

117  similis 93 

16  I  Mactrida? 92,93.94,95,108,157 

330,337  ,  Madagascar,  birds' nests  and  eggs  from           39 

345  porpoisesfrom 33 

15  '  Madison  County,  Mont.,  rocks  from 637 

,703,704  '  Magarodes  vitium '.         623 

705  I  Magellania 730 

703,731  venosa 72S 

705     Magerlina 734 

703,704      Magnolia  acuminata 430 

708  '  glauca 418 

544  nordenskiOldi 230,234 

544  '  Magnoliacees 330 

503,544      Maine,  starfishes  from 278 

,504,505  I  Maja camtschatica 483 

J  Malaclemys  c?ntrata 319 

503  Malacostraca ^1 

503.507  I  Malearigens 189 

508  I  Mammals  of  BalLstan 1 

503,504  Kashmir 1,15 

504  I  Mammals,  New  North  American 341 

508     Mangilia - 678 

504  I  Manculus  quadridlgitatus 337 

504.508  I  Mantidw Ill 

508     Mantis  chiragra 495 

505}  scyllarus 496 

508,544  digitalis 53S 

504  marina  barbadensis 496 
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Marginellidae 176 

Margarita 684 

Margaritana 136 

Margaritiphora  fimbriata 145,200 

Margarodes 618 

Marisa 446 

Maria  Madre,  shells  from 143 

Maryland,  list  of  trees  of 418 

Mason,  Otis  T.,  on  overlaying  with  cop- 
per          475 

Mastacembelus 465 

Mauritius,  crabs  from 21,23 

stomatopoda  f  rom 495,500 

Maxwell,  S.8 578,579 

Mazatian,  shells  from 140 

McConneU,J.  C .': 698,694 

McDonald,  Marshall 467 

McGuire,  J.  D 475 

McNeil,  J.  A. ,  shells  collected  by 146 

Meams,  Edgar  A 589,591 

on   cotton   rat    from 

New  Mexico 129 

Mediaster 257 

Meek,  P.  B 136 

Megascops 560,564,565,567,568,569 

asio 559,564 

kennicotti 565 

Megaderma  lyra 16 

Megalomastoma..^ 431,432,435,437.445 

Megellanla  wy  villei 623 

Megerlia  jeffreysi 725 

Megerlina  Jeffreys! 724 

Melaniella 430,431,432,437 

gracilUma 440 

MelaniidsB 136 

Meleagrina  fimbriata 150 

Melia 430,436 

Meliomis 306 

MeliphagidBB 299,305 

Melongena  modificata 176 

Melospiza  f asciata 304 

melodia 304 

Menee  thins  incisus 71 

quadridens 71 

Merrill,  G.P 19 

on    eruptive    rocks  from 

Montana 637 

on  formation  of  sandstone 

concretions 87 

on  stalactites  and  gypsum 

incrustations 77 

Merula  aurantia 312 

migratoria 300,302.311,312 

Metacedonulli 183,208 

Metoi)orhaphis  calcarata 45 

forficulatus 46 

Mexico,  crabs  from 45 

Gulf  of ,  flsh  from 631 

mollusksfrom 97,165 

stomatopoda  from 530 

Mica,  secondary 669 

syenite 646 

Micropallas 560,561,562,567,571 

graysoni 561 

whitneyi 561 

Microrhynchinae 73 
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Mlcrorhynchus  depressus 73 

MicrostomidaB 117 

Mictomys,  new  genus 242 

innuitus,  new  species 243 

Miers,  E.J 540,650 

Milne-Edwards,  A 45,48,61,63,64,67,549 

Milne-Edwards,  H 549 

Milta  childreni 176 

Mimoi)erca 128 

MinotiltidsB 308 

Miorangia 91,100 

Missouri  River    valley,    invertebrate 

fossilsin 131 

Mitchell,  J.  D. ,  moUusks  collected  by . . .      98, 98 

Mitra  attenuata 177 

belcheri 180 

sulcata 177 

efifusa 177 

funiculata 177 

gigantea 177 

hindsii 177 

lens 177,203 

tristis 177 

Mitridae • 177 

MniotiltidSB 299,306 

Mniotilta  varia :..         301 

Mobile  Bay,  mollusks  from 98 

Mobula 112 

MoGosoa  crebripunctata 65 

Modiola  braziliensis 146 

capax 146 

ModulidflB 192 

Modulus  catenulatus 192,203 

cerodes 192,208 

disculus .:.; 192,203 

Mogoung,  India,  jadei te  mines  in 29 

Mohnia f rielei 712,732 


Mohrodendron  tetraptera 

Mollusks,  new 

of  the  Dakota  formation 

fauna  of  Florida 

fauna  of  Antillean  region  ... 
inhabiting  Greater  Antilles . 
distribution  of  West  Indian. . 

from  Gulf  of  Mexico 

Tres  Marias  Islands 

land,distrlbution  of  Antillean 

and  fresh-water 

Monoceros 

grande 

lugubris 187, 

tuberculatum 187, 

Monophlebus 618,620, 

atripennis 

dubius 

fabricii 

fuscus 

illigeri 

leachi 

raddoni 

Monotremata 

Montana,  eruptive  rocks  from 

fossil  flora  of 

MontansB 

Moorehead,  Warren   H  .  Indian  relics 
collected  by 


415 
131 
129 
440 
i48 
438 
430 
91 
208 
437 
428 
177 
187 


619 
619 
619 


618 
158 


236 
431 


475 
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Mopaliid» 202 

Mordacia 109 

Mordaciidce 109 

Morgan,A.C.F 616 

Morone 125 

Morris,  D. ,  insects  collected  by 616 

Moms  rubra 416,417,418,419 

Moschns  moschiferus 16 

Mudge,  B.  F. ,  fossils  collected  by 131, 137 

Muhlfeldtia  sanguinea 724 

truncata 724 

Muir  Glacier,  fossil  wood  from 207, 210 

Mulinia 91,95 

guadelupensis 104 

lateralis .-  93,95,105 

var .  cor buloides 101 

minor 105 

MttUer,  August 108 

Mtiller,F 550 

Murchisonites 314 

occidens,  new  species...         814 

Murexafflnis 183 

ambiguus 185 

brasica 184,185 

bicolor 188 

californicus 185 

erinaBceoides 185 

nigritus 185 

nitidus 184,185 

nux 187 

palma-rosea 183 

mexicana 155,183 

plicatus 183 

princeps , 184 

radix 185 

steeriaB 183 

Muricidae 183 

Muricidea  flmbriata 185 

hexagonus 185 

squamulifer 186 

Muricinee 182 

Mus  arianus 1,8 

griseus,  new  subspecies  . .       8, 16 

bactrianus 9,16 

musculus 8,9 

rattus 9,16 

sublimus 16 

sylvaticus 8,9 

Mustacembelus 466 

Mustela  flavigula 16 

foina 16 

MutelidaB 446 

Myadestes 802 

aflanitiesof 310 

solitarius 30t?,Sll,312 

Mychostoma 430 

Myliobatae 113 

MyliobatidsD,  nomenclature  of 111,113 

Myliobatides 11:2,113 

Myliobatids 111,113 

Myliobatina 113 

Myliobatinae 113 

Myliobatini 113 

Myliobatis 112 

aquila Ill 

fllicaudatus Ill 

flagellum Ill 


Myliobatis  forsteri 

hamatus 

lobatus  

narinari 

nichofli 

nieuhofi 

obtusus 

ocellatus 

rbinoptera 

sinensis 

synonymy  of 

vulgaris 

Myliobatoidee 

Myliobatoidei 

Myodes 

nigripes,  new  species 

Myrica  asplenif  olia 

banksieefolia 

califomica  .^ 

cuspidata 

praBmissa 

rindobonensis 

MyricaceuB 

Mytilaspis 616, 

casuarinoe 

citricola 

philococcus 

pomorum 

MytilidsB 

I  Mytilimeria 

flexuosa 

I  Mytilus  humatus 

'  multiformis 

j  Myurella  variegata 

Narcobatus 

'  Nassa  brunneostoma 

complanata 

var.  major 

corpulenta 

lirata 

luteostoma 

scabriuscula 

tegula 

tiarula 

viber 

NassidaB 

Natica 

catenata 

chemnitzii 

clausa 

excavata 

maroccana 

pritchardi 

russa 

somioe 

unifasciata 

zonaria 

NaticidsB 

Natrix  compressicauda 

compsolsBma... 

cyclopion 

fasciata 331 

atra 

flagelliformis 

taxispilota 

usta 

Navigator  Island,  shells  from 
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29'earctic  region,  scale  ineeots  of 6S4 

Nebraska,  foflsilfl  from 131 

Nebnudia  State  University,  fossils  in . .        132 

Negnndo  negundo 419,420 

NelBon,E.W 594 

fossil  plants  collected  by.        210 

Nemorhcednsbnbalinns 18 

goral 16 

Neocyclotus 431,432,435,437,446.447 

bakeri,  new  species 449, 450 

jamaicensis 431 

Keomorphaster  enstichos 271 

f  orcipatns,  new  species        289 

Neorhynchns  depressns 73 

Neotoma  cinerea 855 

diagnosesof 353 

drunmondi - - -        865 

floridana 855 

fnscipes 353 

macrotis  simplex,  new  sub- 
species           354 

occidentalis 355 

fusca,   new   sub- 
species         354 

splendens,  new  species 358 

yenusta,  new  species 354 

Neotropical  region,  scale  insects  of  — 

Nerita  bemhardi 

scabricosta 

NeritidaB 

Neritina 

plcta 

panctulata 

reclivata 

Neverita  recluziana 

Nesokia  bengalensis 

Nesomlmns  adamsi,  new  species 

bauri,  new  species 

bindloei,  new  species 

macdonaldl 

melanotis 

personatns 

Nests  of  new  birds  from  Aldabra 

Neuropteris  acutifolia 

Newberry,  J.  S 209,237, 

New  Mexico,  blue  mineral  from 

new  species  of  cotton  rat 

from 

Newton,  Alfred 

New  York,  fossils  from 

New  Zealand,  scale  insects  of 

Nibiliaarmatus 

Nicaragua,  shells  from 

Nichols,  Henry  E.,  fishes  collected  by.. 

NIdularia 

Nltidellacribraria 

Noetiagrandis 

Norden8kl01d,A.E 

Norman,  A.  M 

North  Carolina,  mollusks  from 

Notacanthi 

NotacanthidiB 

Notacanthinl 

Notacanthoidei 

Notacanthus 456,457, 

analis 465, 

Proc,  N .  M.  94 48 
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Notacanthus  bonaparti 460 

bonapartu 457,460,464,465,460 

ohallengeri 468 

chemnitzii 458,459,464 

-    mediterraneus 460,462 

nasus 457,459,464 

phasganoms 457,462 

rissoanusw 466,468 

rostratus 467 

sexspinis 456,457,462.464 

Notacantlni 456 

Nucula-. 693,697 

Nycteanyctea 559 

NyctidKwnus 553,556,667,570 

albicollis 557 

merrim 667 

nyctomls  aethereus 652 

Nymphaster 257 

Nyssa  aquatica 415 

aretica 226,^ 

sylvatlca 416,417,418 

Odnebra  erinaoeoldes 185 

lugubris 186 

nux 187 

squamulifer 186 

Odinia...., 279 

amerlcana 279 

Odontodactylus,  new  genus 489, 

492,498,485,496,643,644 

bleekerii 496 

brerirostris 496 

carinifer 496 

cultrifer 496 

elegans 496 

hansenl 496,546 

havanensis 496,497,546 

jaiK>nicus 496 

scyUarus 496,498 

subgenus 496 

trachurus 496 

Odontaster 282 

hispidus 283 

Odonterichthus 643 

larva 544,546 

Odontosagda 430 

(Edignathus,  new  genus 487 

giUi,  new  species 487 

Orthallcusundatus.: 428 

Oldhamia  in  America,  genus  of 313 

antiqua 313,314 

fruticosa 313 

occidens,  new  species 314 

•     radiata 313,314 

OleacefB 224 

Oleacina 430,438 

Ollva  araneosa 174 

angulata 174,175 

cumingil 174 

elegans 174 

intertincta 174 

irisans 174 

melchersl 174 

obesina 174 

ptndarina 174 

polpaster 174,176 

porphyrea 175 
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OUya  reticnlarJfl 174 

splendldnla 175,206 

sabangnlata 174.175 

timorea - - 174 

▼enulata 173.174.803 

OliyandUaria  testaoea 175 

Olivella  cyanea 176,203 

dama -        175 

gracilis -        175 

nndatella 175 

pnelcliaiia 176 

juUetta 174 

OUvidw 173 

Olivines,  corroded 669 

andangite 667 

Omphalitis  aoreotinctam 199 

canalicalatus ..— .         199 

foscescens 199 

globnlus 199,203 

OnagraoeeB 226 

Onchidelia  binneyl 165 

OnchldlldaB 166 

Onoorhynchos 119,120 

Oniscidla  tabercnlosa 189,208 

Onoclea  sensibilis 239 

Onychotria 575 

mexicana 573,579 

Opalia  crenatoides  var.  inscolpta 188 

Opeaa 430,483,437 

caracasensis 438 

goodalll 443,444 

striata 433 

snbnla 443,444 

Opheodrys  sostivns 386,336 

Opheosauri 346 

Ophioglypha  bollata 295 

confragosa 290 

grandis,  new  species 293 

saurura,  new  species 288 

tessellata,  new  species 290 

Ophisanms  yentralis 320 

Ophiurans,  new  species  of 245 

Ophiuridae 288 

Ophiuroidea 288 

Opiothoscelis 622 

Opsichltonia 208 

Orcutt,  Charles  R 204 

Oregon,  wood  rats  from 355 

Oregonia  gracilis 59 

hirta 69 

longimana 60 

Oreomyza 304,305,306 

bairdil 308 

Oriental  region,  scale  insects  of 618 

OrthaUcidie 162 

Orthallcus 430,435,436 

melanocheilus 163,440 

nndatus 162,203,440 

Orthezia 615,618,620 

cataphracta •        624 

nacrea 619 

occidentalis 623 

Orthography  of  lampreys 110 

Orthotominm  sufflatus 164 

Ortonia  natalensifl 618 

uhleri 623  . 

Osceola 335  I 
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Osceola  elapsoidea 326,336 

Osmanda  doroschkiana 206,212,232 

Osmnnda  torelli 212 

Ostrea 137 

megadon 144 

palmnla 143 

OstreidsB 143 

Ostrya  virglniana 414,419 

Otago  University  Museum,  crabs  pre- 
sented by  65 

Otonycteris  hemprichi 16 

Oudablis 615 

Overlaying  with  copper  by  American 

aborigines 475 

Ovis  cycloceros 5 

vignei 5,16 

Owls,  arrangement  feathers  of  wing. . .        569 

pterylography  of 551 

Oxystomata 21 

Pachycheilus 431,485,437 

Packard,  R.  L. ,  on  blue  mineral 19 

PaUeococcus -. 615,622 

braslUensis 623 

Palearctic  region,  scale  insects  of 615 

Paleozoic  brachioi>oda 719 

PaUuruscolomW 218,230,234,240 

Pallochitonlanuginosus 202 

Palmer,  Edward 67 

crabs  collected  by 83,85 

shells  collected  by.  141,146,168 

Palmer,  Wm. ,  crabs  collected  by 484 

Palos,  U.  S.  S.,  stomatopoda  collected 

by 635,538 

Papyridea  aspersum 150 

buUatum 151 

Paradoxichthys 465 

garibaldianus 466 

Paragonaster 257 

cylindratus 257 

formosus 257 

Paralomis 484 

formosus 4«6 

Paramuricea 2OT 

Pararchaster 2d8 

armatus 245 

semisquamatus  var.  occi- 
dentalis           246 

PararchasterinsB 288 

Parascalops,  new  genus Z42 

Parathelpusa  campi,  new  species 25 

pcBcilei 36 

Parthena 430,435,445 

Parthenopidse 83 

Parula  americana 304 

Patagonia,  stomato];>oda  from 518 

Patamopyrgus 431 

Patella  mexicana 198,202.903 

saccharina 168 

PatellidiB 198 

Peale,  A.  C,  rocks  collected  by 637,649 

PecchioUa 607 

Pecopteris  denticulata 212,2^2 

Pectenidse 144 

Pecten  dentata 144 

subnodosus 144 

ventricosus 144 

Pectunculus 70& 
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PectuncTilas  aroodentlexis,  new  species.  705, 732 

Pelecypoda 143,687 

Pellicula 445 

Peltella 490 

Peltellaa 420 

Penfield,  Benjamin  B 573,579 

Pentagonaster  ezimius,  new  species ...        264 

grannlaris 265 

Pentagonasteridae 267,288,388 

Pentelicns,  new  genus 805,606,611 

aldrichi,  new  species 612 

Perca 124,125 

salmonea 128 

variabilis 888,389,405 

Percarnia 124,125 

PercidsB 124 

Pergande,  Theodor 600 

Peridotite  var.  wehrlite 851 

Periploma  alta 157 

argentaria 167 

excurva 157 

lenticularis 157 

planiuscula 157 

Perisoglossa 306 

Perissodon 90,92 

clathrodonta 99 

minor 99,105 

subgenus 99 

Pema  chemnitziana 145 

janus 145 

Peru,  shells  from 148 

Petaloconchus  macrophragma 192, 203 

Petromyzon 108,110 

branchialis 107,108 

fluvlatilia 'l08 

macrostomus 110 

marinus .   108 

planeri 107,108 

sp 109 

Petromyzontidie 109 

Petrosaurus 569 

Petunculus  gealei 706 

giganteus 147 

maculata 147 

tenuisculptus 147 

Pfeflfer,  Q 550 

Philadelphia  Academy,  shells  in 154 

Pholadomya 700 

Phozaster 256 

pumilus 286 

Phragmites  alaskana 216,232 

Phyllites  arctica,  new  species 230,234,240 

Phyllonotus  ambiguus 185 

bicolor 183 

brassica 184,185 

erythrostoma 184 

nigritis 184 

princepe 184 

radix 184 

Physa 431 

Physokermes 816  j 

Phienioophilus 305  I 

Phcenodiscus 605,606,811,612  ' 

BBneus 005,613  ' 

PhiBomis,  affinities  of 310  | 

obscura 302,311 

Phainopepla  nitens,  affinities  of 312  . 
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PhalsBnoptilus 562, 553, 556, 557, 558, 567, 571 

nuttalli 655 

Phenacoocus 615 

Phenacomys 242 

Phasianella  perforata 198,203 

PhasianeUadae 196 

Picea  sitchensis 210,215,232 

Pike,  N. » stomatopoda  collected  by 495, 600 

Pike-perches,  proper  name  of 126 

PiUsbury,  Samuel,  shells  collected  by . .         141 

Pilumnus  diomedesB,  new  species 85 

gracilipes 86 

Pineria 430,431,432,446 

yiequensis 443 

.  Pinites  pannonicus 215,232 

Pinnaspis 616 

Pinus  echinata 420 

rigida 418 

sp 213,232 

staratschini 213,232 

virginiana 418 

Pipilo  erythrophthalamus 304 

Pisaincisus -^ 71 

quadridens 71 

Pisania  gemmata 179 

inidgniH 179 

Pisidlum 431 

abditum 438 

consanguineum 438 

Pituophis  melanoleucus 328,336 

Pityoxylon  inssquale 215,232 

Placunanomia 146 

cumingii 144 

Plagloptycha 430,434 

Plagioetomes Ill 

Planchonia  bryoides 621 

Planera  aquatica 416 

ungera 224,234 

Planorbis 430 

albicans 444 

bicarinatus 166 

caribaBUs 438 

circumlineatus 444 

corpulentus 166 

guadaloupensis 443,444 

haldemani 444 

havanensis 438 

lucidus 443,444 

macnabianus 444 

refulgens 444 

rissii 444 

Schramm! 443 

tumidus 438,440,444 

Plants,  fossil,  from  Dakota  formation. .         136 

Plastic  clays  of  New  Jersey 106 

Platanites  hebridica 239 

Platanus  nobilis 234,239 

occidentalis 416,417.418,430 

primseva 132 

Platypeltis  f  erox 317 

Platystoma 431 

Plecotus  auritus 16 

Plectrophanes 305 

Plectrophenax  nivalis 304 

Plethodon  glntinosis 598 

Pleurodonte 430.431,432,433,436,444,446 

bowdeniana,  new  species..        450 
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Pleurodonte  jamaicensis  var.  cornea. . .        449 

Inoema 450 

margrinata 444 

Plenrotoma 677 

funlculata 172 

Sribbosa 172 

hormophora 684 

incrassata 173 

nnimaculata 172 

maculosa 172 

maura 173 

microscelida,  new  species.  677,678 

olivacea 172 

periscelida 678 

picta 171 

tnbercullfera 172 

Plenrotomella 678,680 

agassizii 683 

chariissa 679 

climacella,  new  species..  679,733 

gypsata 678 

gypsina,  new  species 678,732 

hawaiiana,  new  species.        679 

packardi 683 

Plenrotomelloe 683 

PleurotomidsB 171,675,681 

Plicatula 144 

Plutonaster 266,267,268 

agassizii 248 

bifrons 248 

intermedius 248 

rigidns 248 

Plutonasterin® 248 

Pnemnonopomata 437 

Poacites  tenne-striatus 216,232 

Pocock,  R.  1 650 

Podargns  gigas 552 

Podocarpnssp 239 

Podochela  graclllpes 50,51 

hypoglypha 49 

lamelligera 49,51 

macrodera 50 

riisei 48 

spatulifrons 48 

spinif rons,  new  species 51 

Podonema  hypoglypha 49 

lamelligera 49 

riisei 48 

Podozamites  latipennis 216,232 

PceciliidsB,  nomenclature  of 115 

Poecilini 116 

Pceciliini 116 

Poliaspis 622 

Pollinia 615 

grandis 617 

PolyacanthonotinaB 457 

Polyacanthonotus 456,457,465 

rissoanus 466 

Polydontes 430,445 

Polygyra 430,436,437 

acntedentata 161 

behri 161 

bicruris 161 

cereolus 440 

hindsii 161 

platyglossa 161 

ventrosula 161 
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Polymita 429,480,431,432,445 

iJBvis 160 

Polynices 684 

bifasciata 195 

lunatia 198 

Otis 196 

var.fnsca 196 

recluziana 196 

uber 195 

Polysomatic  olivines 667 

Polyzoa 716 

Pontaster 267,288 

forcipatus 247 

hebitus 247 

sepitus.. 847 

tenuispinis 247 

Pontasterime,  new  subfamily 246,268 

Populusarctica 217,232,239,240 

balsamoides 217,232 

glandulifera 217,232 

grandidentata 414,417,418 

heterophylla 417 

latior 217,232 

leucophylla 217,233 

monaifera 417,420 

richardsoni 217,232,230 

tremuloides 414 

zaddachi 217,232 

Porcellanaster 267 

Porcellanasteridse 287 

Poromya 095 

Porphyrlte 644,645.661 

Porphyrophora 615,617 

Porpoises  from  Indian  Ocean 33 

Potamopyrgus  coronata 438,443,444 

Pricus 109 

Primosplna 378,385,407 

entomelas 385,886,407 

mystinus 385,406,407 

Pristidas Ill 

Pristiophoridw Ul 

Pristobatus Ill 

Pristopus,  new  genus 486 

verrilli,  new  species 486 

Prodelphinus 33 

attenuatus 34 

measurements  of 35 

Proserpina 431,432,437.445 

Prosopium 121 

Prosopophora 082 

eucalypti 023 

Protosquilla 492,493 

Providence  Island,  porpoise  from Si 

Prunus  americana 411,416,417.418 

augustifolia 411 

serotina 411,416,417,418.419 

variabilis 235.231 

I  Prussia,  east,  fossil  flora  of 237 

I  Psammobia  regularis 166.303 

rubroradiata 156 

PsammobiidaB 155 

Pseudarchaster 206.268 

concinnus,  new  species        2S0 

discus 249 

intermedius 210,254 

tessellatus 250 

Pseudarchasterinee 249 
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PBendeznya  concinna 318 

rubriventris 318 

Psenderichthus 543,646 

PsendoUloa 430,437 

doming^ensis 444 

PBeudococcos '630 

niyalis - -        622 

Pseudopulyjnaria 618 

sikkimensis 680 

Paeudosquilla 488,402,486,409,643,546 

cerlsU -199 

ciliata 499,646 

empusa 499 

ensifirer 499 

leBSOiiU 499,502 

marmorata 602 

megalophthalixia 499,600 

monodactyla -..-        499 

oculata 499.500 

ornata 499,600 

pilaensis 499 

stylifera 499,502,605 

Pailaster 249,286 

androxueda 256 

flopflD 256 

Psittacirostra 808 

Pteleatrifoliata 415 

Ptenoglossa 188 

Pterasterhezactis,  new  species 276 

PterasteridsB 276 

Pterissitkensis 212,232,240 

Pteromys  alblventer 7,16 

Pteropodus 878,386,396,407 

atrovirens 898,400,406,407 

brevlspinis 308,401,406,407 

carnatos 809,403,406,407 

caurinnB 888,402,405,407 

chrysomelas 309,408,406,407 

dallii : 309, 4ta,  406, 407 

elongatus 388.400.407 

maUger 399,401,402,406,407 

nebolosus 309,408,405,406,407 

prorlger 308,400,406,407 

rastreUiger 309,408,406,407 

saxicola 387,400,401,406,407 

sinensis 397,400,406,407 

vexillaris 309,402,406,407 

zacentros 398,401,406,407 

Pterygosquilla 490,402 

Pterylography  of  goatsuckers  and  owls.        561 

Ptychocochlls 431,433,484,435 

bakeri 449,460 

Pnepto  Rico,  fresh-water  mollusks  of.,  443,444 

land  mollusks  of 443,444 

Pugettia  f  oliata 72 

gracilis 70 

indsa 71 

lordii 60 

qnadridens 71 

yar.  gracilis 60 

richii 71 

Pulvinaria 616,618,620 

bigelovioB 623 

cnpanioe 630 

maskelli 622 

psidU 621 

PnnctureUa  major 712,732 
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Pnuctnrella  galeata  major 712 

Pupa 430 

contracta 438 

hexodon, 444 

peUucida 438,443,444 

Purpura  biserialis 186 

bitubercularis 186 

columellaris 186.203 

costata 187 

gallea 188 

hippocastaneum 166,186 

kiosquiformis 188 

patula 185,203 

trian^nilAris 187 

triserialis : 186 

PurpurinsB 186 

Pustularia  pustulata 190,203 

Putnam,  P.  W 475 

Puto 616 

Putorius  alpinus 16 

canigula 4,16 

erminea 16 

subhemachalanus 16 

Pygopns 349 

Pyranga 305,306 

Pyrgulifera 135,137 

hnmerosa 135 

meekH,  new  species 135, 138 

Pyrocephalus  abingdoni,  new  species. .        387 

carolensis,  new  species. .       365, 

366,367 

dubius 368 

intercedens,    new    spe- 
cies          366 

minimus 368 

nanus 366,366,368 

Pyromaia  cuspidata 73 

Pyrotrogon 602 

Pyroxenite 666,668 

Pyrus  augustifolia 430 

coronaria  411,417,418 

Pyxidemys 675 

clausa 678 

schneideri 678 

virgulata 578 

Quadrigenarium 160 

Quartzose  hornblende  porphyrite 664 

Quebec,  fossils  from 313 

Quercusalba 413,416,417,418 

chamiasonis 219,232 

coccinea 416,417,420 

dallii 219,232 

digitata 413,417,418 

furuhjelmi 219,232 

imbricaria 413,417 

lyrata 413,418 

macrocarpa 416,417,420 

michauxi 414,418,419 

minor 414,418,419 

muhlenbergii 413,414,416,419 

nigra 414.417,418 

pandurata 219,238 

palustris 416,417,418,419 

phellos 417,418,480 

platanoides 416,417,418 

prinus 417,418 

pseudocastanea 219,232 
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Quepcus  velutina 417,418,420 

rubra 417,418 

RsBtanndulata 157 

Raia Ill 

Raiid» Ill 

RajidflB 113 

Banaeesopus 330 

catesbeiana 330 

clamata 330 

piplens 330 

sphenocephala 330 

Banellanana 188 

Rangla , 87,101 

clathrodonta 00 

cyrenoides 02,07 

flexuosa 103 

grayi 02 

lecontei 100 

minor 00.105 

mendica 102 

parva 106 

rostrata 102 

trlgoxia 102 

Rangianella 00,02,101 

flexnosus 102 

mendicus 102 

subgenus 01 

trigona 102 

RangiidflB 05 

Rathbun,  Mary  J 400 

on  crabs  from  Indian 

Ocean 21 

on  fresh- water  crabs 

from  Africa 25 

on  crabs  of  the  fam- 
ily Inachidfe 43 

on  crabs  from  Antil- 

leanregion 83 

Rathbun,  Richard 480 

crabs  collected  by...  54,85,67 

Rhipidoglossa 198 

RondeletiidsB,  new  family 454 

Red  Sea,  crabs  from 21 

Reed  warbler,  Japanese 205 

Reid,  H.  P 215 

R^mond,  Auguste 161 

Reptiles  from  Florida 317 

Reptilia 317 

Rhamnaceie 229 

Rhamnus  caroliniana 416 

Rhamphoooelus 305,306 

RhinobatidBB Ill 

RhinobatuB Ill 

Rhinocheilus  lecontii 324 

Rhinolophus  f errum-equinum 16 

hipposideros 16 

Rhinoptera 112 

Rhizochilus  aspera 18' 

nux 187,308 

Rhizococcus 615,622 

Rhizoecus 622 

Rhodonyx 445 

Rhlneura  floridana 321 

Rhuscapallina 416 

frigida,  new  species 227,234,240 

glabra 228,410.415 
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Rhusmeriani 2Sb 

toxicodendron 421 

typhina 228 

vemix 415 

Rhyolite  and  andesite 653 

Rhynchonella  cornea 718 

RhyncfaonellidsB 713,716 

Richmond,  Charles  W.,  on  new  genus 

of  trogons 601 

Ridgway,  Robert 661 

on  birds  from  Alda- 
bra,  Assumption, 
and  Glorlosa  islands.         371 
on  birds  from  Galapa- 
gos islands 357 

on  trees  of   Lower 

Wabash  Valley 400 

Ripersia 615,622 

Robinia  pseudacacia 411.417,418 

Robinson,  S. ,  snakes  collected  by 333 

Roccus 124 

Rockflsh,  new  species,  from  Alaska 627 

Rocks,  eruptive,  from  Montana 637 

Rocks,  intrusive 643 

Rodents  of  genus  Sminthus,  in  Kashmir        341 

RMingar 119 

RoUeia 420,431,433 

Rondeletia,  new  genus 454 

bicolor,  new  species 454 

Rondeletiidffi,  new  family 457 

Rongetius  abbotti 371 

aldabranus 371 

nests  and  eggs  of  40 

Rosacete 236 

Rosettes,  gypsum 80 

Rumina 437 

decollata 426 

Rynchonella 722 

Sabatia 677 

bathymophila 677 

pustulosa,  new  species 677, 732 

Sagda 430, 431, 432, 4*5, 445 

maxima,  new  species 448,450 

epistylioides 448 

Saginaw,  U.  S.  S.,  fossil  plants  collected 

by 200.230 

Sagittaria 216.232 

pulchella 216,233 

Salamander  from  Arkansas 507 

Salar 119 

SalicacecB 217 

Salix  discolor 414 

Integra 218,232 

lavateri 218,232 

longifolia 414,415 

lucida 415 

macrophylla 217,233 

meekii 132 

minuta,  new  species 218.232.240 

nigra 414,417.418 

rseana 218,233 

sericea 420 

varians 217.233 

Salmo 119.121 

mackenzii 121 

obtusirostris 130 
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Sahnonacei 118 

Salmones 118 

Balmonidas 121 

differential  characters  of . . .  117 

Balmonides 118 

Salmonoidei 118 

Salmonoldes 118 

Salmonidi 118 

Salmoniformes 119 

SalmonixuB 118 

Salmonixia 119 

Salmoninl 119 

Bait  from  Carmen  Island  Works 140 

Saltator  atriceps 806 

Salvelini 119 

Salvelinufl 119 

Samoa,  stomatopoda  from 497,508 

Sandat 136,127 

lucloperca 127 

Sandre 127 

Sandrus 126 

coro 128 

Incioperca 128 

Sandstone  concretions,  formation  of . . .  87 

Sanguinolaria  kindermanni 156 

Sapindaoe» 227 

Sapindns  diversif olins 132 

Sassafras  sassafras 416,417,418 

Sanri 380 

Sauridae 117 

Saxonite  655 

Say,  Thomas : 649 

Scale  insects,  geographical  distribution 

of 615 

ScalidflB 188 

Scalops  breweri 242 

Scaphander 676 

alatus,  new  species 676, 732 

mundos 676 

niveus 677 

nobilis 676 

Scapanus  dilatus 242 

Scapharca  labiata 146 

multicostata 146 

Scaphopoda 157,686 

Scelopoms  nndulatus 3a0 

Schasicheilus 430 

Schilus 128 

Schneck,  J 400 

Scidmore,  Miss  E.  B.,  fossil  plants  col- 
lected by - 221 

ScincidaB 845,346,^9 

Scintilla  cumingii 149 

Sciuropterus  flmbriatus 7, 16 

Scinrus  aberti 2a 

concolor,  new    subspe- 
cies   241 

fossor 241 

8clater,P.  L 5 

Scoleoosoma 109 

Scops  asio 565 

Scorpeona 376,377 

Scori>8enid8B 375,401 

Scorpsaninse 376 

Scotiaptex  cinerea 559 

Scnrriamesoleaca 197,203 

var.  vespertina 203 
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Sontalus  baileyi 163 

pallidior 164 

Scyra  umbonata 61 

Scyramathia  carpenter! 61 

umbonata 61 

Sebastes 877 

auriculatus 401,404,405 

capensis 391 

caurinus 402,405 

elongatus 400 

fasciatus 408,405 

helvomaculatus 395,405 

macrochir ^ 380,406 

maciilatus 391 

matznbare 389,406 

melanops 377,385,886,405 

minutus 406 

nebnlosus 403,405 

nlgroclnctus 881,388,406 

oculatus 391 

parvus 405 

paucispinus 377,388,380,406 

polylepis 406 

proriger 384 

roeaceus 877,390,385,406 

ruber 896,406 

var.  parvus 405 

variabilis 385,388 

Sebastlchthys 876,877,378,385,388,406 

alutum 385 

alutus 406 

atrovirens 400,406 

auriculatus 877,404 

aurora 404,406 

brevispinis,  new  species.       401, 
406,627 

camatus 402,403,408 

chrysomelas ...         403 

caurinus 402 

vezillaris 402 

chlorostictns 406 

chrysomelas 403,406 

purpureus.         404 

ciliatus 388 

constellatus 394,406 

diploproa 381,382,406 

elongatus 400 

entomelas 386,406 

fasciolaria 403,408 

flavidus 387 

goodei 389 

helvomaculatus 377 

Introniger 384,406 

levis 394,406 

maliger 396,401,406 

melanops 377,385,388 

miniatus 303,406 

mystinus 3a5,406 

nebulosus 377,403 

nigrocinctus 377,381,405,406 

ocellatus 377 

ovalis 384 

pinniger 393 

proriger 400,406,627.628 

brevispinis 401 .  627 

purpurens 406 

rastreUiger 402,406 
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Sebastichthy  s  rhodochloris 

rosaceus 

ruber 

nibrivinctus 881, 

rupestria 

saxicola 

serriceps 

sinensis 

nmbrosns 

vexillaris 

zacentrus 

Sebastina  anctospina 

Sebastinaa 

Sebastodes 376,877,385, 


BBrens 

alutnm 

atrovirens... 
auriculatus  . 


aurora 

camatus 

caurinus 

vexillaris . 

chlorostictus 

chry  somelas 

ciliatus 

constellatus 

diploproa 

elongatus 

entomelas 


eos 

flavidus 

gilli 

goodel 378,389, 

introniger 

levis 

maliger 

matzubara 

melanops 

melanostomus 

miniatus 

mystinus 

nebulosus 

nigrocinctus 

oyalis 383, 

paucispinis 389, 

pinniger 

proriger 

rastrelliger 

rhodochloris 

rosaceus 

ruber 

rubrivinctus 

rufus 

saxicola 

serranoides 

serriceps 

sinensis 

vexillaris 

zacentrus 

Sebastolobus 379, 

alascanns 

macrochir 

Sebastomus 876,378,385,880,390, 

BBreua 379,391.394, 

capensis 375,376, 

chlorostictus . . .  376, 393, 396, 

chrysomelas 
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395,406 

877,895 

897 

,382,406 

395,406 

400,406 

882,406 

400,406 

406 

402,400 

401,406 

401 

875 

888,407 

394,406 

385 

400 

405 

404 

408 

402 

408 

896 

403 

888 

394 

382 

400 


387,405 

395,406 

406,407 

884 


401 


384 

393 

885 

408 

381 

884,405 

406,407 

394 

401 

403 

395 

393,395 

396 

382 

383,407 

400 

387,406 

382 

400 

402 

401 

380,406 

380,406 

875,406 

403,407 

406,407 

391,407 

406,407 

376 
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Sebastomus  constellatus 376, 894, 406, 4ff[ 

elongatus 876,37» 

eos 376,896,406,407 

genus  allied  to 389 

gilli 892,895,406,407 

levis 376,390,301,394,406,407 

macdonaldi 376 

melanostomus 376,406 

miniatus 890,883,406,407 

oculatus 376 

pinniger 890,883,405,407 

proriger 376 

vexillaris 376 

rhodochloris 892,396,406,407 

rosaceus  ....  876,377,304,395,406,407 

ruber 376,390,388,806,406,407 

rubrivinctus 378 

rufus 376,380,383,406,407 

rupestris 802,395,406,407 

serriceps 375 

umbrosus 891,304,406,407 

Sebastosomus 876,378,385,388,407 

ciliatus 887, 388,  ^»,  407 

flavidus 887,390,405,407 

melanops 377,387,388,406,407 

pinniger 377,393,405 

ruber 375 

serranoides 887,406,407 

simulans 388, 40& 

Sebastopsis 880,405,407 

xyris 406,406,407 

Secondary  mica 009 

Selaca m 

Selenites 430 

SemelidiB 156 

Semele  bicolor 156 

corrugata 156 

Semnopithecus  schistaceus 1, 15 

Senectus  squamiger 196,20$ 

Septentrionalis 730 

Septibranchia 708 

Septif  er  cumingianus 145 

Sequoia ' 239 

acicularls 214 

langsdorfli 213,232,240 

spinosa 214,232 

Serpentes 321 

Serpulorbis  pellucidus 192 

squamigerus 19S 

Seychelles,  crabs  from 24 

Shells  from  Jamaica,  new  species  of 448 

Lower  Calif  ornia 139 

of  the  Tres  Marias 139 

Shufeldt,R.W 661,662,566.639 

SiaphoflinsB 345 

Siberia,  fossil  flora  of 236 

Sibon 884 

Sigaretusdebilis 197 

l^erspectiva 196 

Sigmodon  fulviventer 129 

hispidusarizonfe 130 

texianus 130 

toltecus 129 

minima,  new  species 129 

Signoretia (jl5 

Simocarcinus  simplex 06 

Simond8,F.  W a«J 
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Blmpson,  Charles  Torrey,  on  moUnsks 

of  West  Indian  region 423 

Simpulopsis 430,437 

Sinnsigera 680,683 

Sipho  acosmius 708,782 

halibrectus 708,732 

hypolispus 708,732 

spitzbergensis 711 

Siphonalia  modiflcata 176 

Biphonaria 169 

aequilirata 166 

brnnnea 169 

coatata 168 

ferruglnea 168 

lecanium 166,203 

yar.  aBqnilirata. . .         167 

palmata 166,167 

lencoplenra 169 

maura 168 

palmetta 168 

pica 166 

SiphonariidaB 166 

Siren  laoertina , 388 

Sifltmnismillariiis 335,336 

mstrnm  f errugineum 187 

Skulls  of  porpoises  from  Indian  Ocean.  33 

Sknlls  of  terrax>ene 686 

Sminthnsconcolor 1,9,16,341,342 

flavns,  new8i>ecie8 341,342 

in  Kashmir 341 

leathemi 341,342 

subtilis 342 

Snake,  Butler's  garter 603 

Smith,  Miss  M.  M 463 

Smith,  S.  1 479,560 

Smith,WilliamS.,8quirrels  collected  by.        241 

Solariella 684 

actinophora,  new  species 684,685 

reticulina 782 

SolariidaB 198 

Solarium  granulatum 193 

Solaster 267 

benedicti,  new  species 273 

endeca 271 

syrtensls,  new  species 271 

SolasterldaB 271 

Solecurtus  afflnis 166 

califomianus 166 

Solemya 692,695,696 

johnsoni 712,731 

Solenolambrus     decemspinosus,    new 

species 84 

typicus 84 

Solenophora 622 

Solenosteira  modiflcata 176,208 

Soleomya  johnsoni TJJl 

Soletellina  rufescens 166 

Somniosus  brevipinnis 464 

Soridiallneata 345,347 

South  Carolina,  mollusks  from 97 

stomatopodafrom 518 

SpsBrlum 431 

cubense 440 

Spenocarcinus  corroaus 66 

Speotyto 560,561,562,664,567,568,569 

cunicularla 559,563  j 
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Speotyto  cunicularla  hypogsea 662 

Spergo,  new  subgenus 680,683 

daphnelloides,  new  species 683,733 

glandinif ormis,  new  species  . . .       680, 
683,684,731 

Spermococcus 616 

SphBBrium  cubense 438,440 

Spllotes  corais 336 

couperii 327 

SpirsBa  andersoni 226,234 

tomentosa 236 

Spisulaparra 106 

polynyna 93 

quadricentennialis 105 

similis 93 

Spitzbergen,  fossil  flora  of 236 

Spiraxis 430,437 

paludinoides 444 

subula 438,440 

Spceroooccus  bambusaB 621 

Spondylid» 144 

Spondylus  jJrinoepe 144 

Squirrel,  Abert's 241 

Squalus HI 

Squatina Ill 

Squilla 489,491,492,602,609,544 

aculeata 610,523 

afflnis 611,587,538 

alba 511,539 

arenaria 496 

armata 508,609,513,515 

bldens 547 

biformia 511,630,632,644 

cerisU 502 

chiragra 495 

chlorida -        510 

ciliata 499 

costata 611 

decorata 610 

desmarestii 609,513,515 

digitalis 637 

dubia 609,510,518 

dufresnii 510,521 

edwardsii 535 

empusa 510,618,523,525,527 

fasciata 510 

ferussacii 511 

glabrluBcula 508 

gracilipes 509 

hoeveni 508 

indefensa 508 

intermedia 510.530 

hBvis 503.511 

lata 510,517 

latreillei 509 

leptosquilla * 510 

lessonii 503 

mantis 491,610,618,521,528,536 

mantoidea 510,521 

massavensis 5^& 

microphthalma 509 

miles 509 

monoceros 502 

multicarinata 511 

neglecta 510 

nepa 511,519,527,635,537,538 
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SqniUa  oculata 600 

oratoria 585,637,588 

panamensis 510,515,618,506,680,544 

parva 510,518 

poUta 600,513 

prasinolineata 510,520 

quadridens 600,611,541 

metaxnotphoBls  of..        546 

qninquedentata 611 

raphldea 511,535 

rhetorica 586 

rotundlcauda 609 

mbrolineata 518 

rngoea 511,541 

scabricanda 508 

Scorpio 510 

scyllarus 496 

spinifrons 602 

atyUfera 499 

supplex 611 

trapues 498 

tridentata 503 

vittata 608 

SquillflB  parallelffi 498 

SquiUidaB 491.493 

Stalactites  in  caves,  formation  of 77 

Standella  plannlata 157 

Stanton,  T-W.,  fossil  mollnsks  collected 

by 135 

Starfishes,  new  species  of 245 

Staphylea  trif olia 420 

Steams,  Frederick,  moUusks  collected 

by 726 

Steams,  Robert  B.  C 204 

on  shells  of  Tres 
Marias  and  Cali- 
fornia          139 

Steam6,Silas,stomatoi)oda  collected  by.        506 

Steatomis 552,572 

Steinberger,  A.  B.,  stomatopoda  col- 
lected by 497,508 

Stejneger,  Leonhard 811,822,323,326,348 

crabs  collected  by .        484 
on  Butler's  garter 

snake 603 

on  the  coachwhip 

snake 695 

on   the    Japanese 

reed  warbler  —        205 
on  a   new  lizard 

from  California.    17,689 
on    a  salamander 
from  Arkansas..        697 

Steno  capensis 36,37 

StenodontinsB 121 

Stenodus 120,121 

Stenogyra 430,437 

terebraster 444 

Stenogyridae 436,443 

Stenoradsia  acrior 201 

Steuotrema  hirsuta 162,166 

Stephens,  F. ,  wood  rats  collected  by . . .         354 

Stiobasterida)' 260 

Stilosoma  extennatnm 323,336,337 

Stimpson,  W.  ,stomatopoda  collected  by .  635, 539 
Btizostedium 138 


Page. 

Stizostediom  canadense 124 

Incloperca 124 

TnAiHuBTX^ ...... .---..  125 

relations  and  nomencla- 
ture of 123 

vitrenm 124 

wolgense 124 

Stizostethlmn 128 

Stoasodon 114 

Stoastoma 481,432,434,486,445 

Stomatopoda,  crnstacea  of  the  order  ..         489 

Stomatopod  larvsD 543 

Storer,  David  Humphreys 463 

Storeria  dekayl 332,336 

occipitomaculata 333,336 

victa 833 

Streptostyla 480,434,435,436,438 

Strigatellatristis 177 

Striges 651,660 

af  tershafts,  oil  gland,  and  down.        670 
comparison  with  Caprimulgi...        606 

feathers  in  the  tail 670 

Strix 660,665,567,668,669,570,671 

asio 559 

brachyotis 669,604 

cunicularia  .... .........        650 

lapponica 650 

nyctea 560 

practincola 660,666 

virgianiana 650 

Strobilops 429,430 

hubbardi 440 

Strombella 710 

middendorfBi 710,738 

fragilis HO,  732 

melonis 710,732 

StrombidaB 190 

Strombina  maculosa 183,208 

Strombus  galeatus 190,208 

gigas 190 

gracilior 191 

granulatus 190 

Stroplima 430 

SubulininaB 437 

Subullna 430,437 

octona 426,438,443,444 

octonoides 440,443,444 

Succinea 430,433 

approzimans 443 

latior 433 

riisii 444 

Sulaabbotti 371 

Sulc,K 617 

Sulcosinus 7W 

taphrium 707,733 

Surcula  f  uniculata 172 

maculosa 172 

tuberculifera 172 

Swan,  J.  G.,  crabs  collected  by 488 

Switzerland,  fossil  flora  of 237 

fossil  plants  from 228 

Synatomys 242 

Synotus  darjelingensis 16 

Symium : 560,362,567 

nebulosom 663 

Syrphussp 005 
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Tantilla  coronata 883,836 

Tapes  grata 155 

TapesinsB *     155 

Taxitesolrikl ^4,232 

Taxodinin 208 

distichiuu  zniocenuin 213, 

214,218,232,210 

tiBajonim 211,214,232 

Taxussp 239 

Taylor,  W.  E.,  on  box  tortoises 578 

Tecoma  radicans 421 

Tellinabroderfpii 156 

doubtful  species 156 

purpurens —        156 

Ticina —        155 

Tellinid® 156 

Tellinides  purpurens 156 

Temnaster  hexactis,  new  species 275 

Tenebra  strigata 160 

Teratichthys 465 

Terebra  flanunea 169 

strigata 169 

yariegata 169 

zebra 169 

Terebratalia  coreanica 727 

gouldii 729,782,733 

obeoleta 728,727,732 

occidentalis 728,729,733 

mbiginoea 727 

transversa ^  728, 727, 733 

TerebrateUa  occidentalis 729 

var.  obsoleta .        726 

rubiginosa 732 

transversa 727 

var.     occiden- 
talis         729 

TerebrateUldsB 720,726 

Terebratula 718 

califomica 724 

caurina 727 

cranium 721 

fontaineana 722 

pectunculus 724 

transversa 727,729 

unguicula 719 

TerebratulidsB 718 

Terebratulina 719 

caputserpentis 720,733 

var.     un- 
guicula.       719 

Terebratulina  ktiensis 720,729,733 

septentrionalis 720 

ungruicula,  var.  kiiensis .        720 

TerebratulinsB 718 

Terebridaa 169 

Terrapene 573,574,676,585,587 

bauri 674,575,576,581,583,584,585 

carinata 674,576,578,580 

Carolina 819, 

573, 574, 575, 577, 578,579, 583, 586, 587 

cinostemoides 680 

clausa 577 

geographical  distribution  of.         582 

major 574, 

575, 576, 578, 580, 581, 583, 585, 587 

mexicana 574,575 

nebulosa 677, 579,  mO.  584, 585 


Terrapene  omata . 
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574, 

676, 676, 581, 688, 584, 566, 587 

skulls  of 686 

trlunguis 573, 

574,575,677,580,683,684,585,687 

virgulata 677 

Tessarobelus  guerinii 621 

Test,P.C 886,400 

Tetracnemini 606 

Testudo 574 

brevi-caudata 677 

carinata 677 

Carolina 678,674,577 

clausa 677 

incarcerata 677 

striata 677 

virgulata 677 

Testudines 317 

Tetrura 616 

Texas, mollusksfrom 03,164 

stomatopoda  f  rem 508 

Thalassochelys  caretta 318 

Thamnophisbutleri 503,594 

leptocephalus 694 

sackenii 329,336,337 

saurita 329 

sirtalis 329,336,503 

ordinata 329 

vagrans 504 

Tachardia 618,622 

comuta 625 

TsBnloglossa 188 

Tagelus  californianus 156 

Talc 20 

Talpamicrura 16 

Tanagra ^ 306 

cana 306 

Tanagridas 299,305 

Thaumasia 430,434 

Thelidomus 430,445,446 

ThelphusidflB 21,25,27 

Thomson,  G.  M 550 

Thracia  plicata 1. 157 

truncata 157 

alaskana 232 

Thuites  alaskensis 215 

Thyatirabisecta... 713 

ThymallidaB 121 

differential  characters  of. .         117 

Thymallus 117,122 

microlepis 120 

Thymus-Aesche 122 

Thyrolambrus,  new  genus 83 

astroides,  new  species 83 

Thysanophora 430, 431, 432, 433, 436, 437, 450 

csBca 440 

dioscoricola 438,440,444 

euclasta  444 

incrustata 438 

plagioptycha 438 

vortex 440,443,444 

Tiliaalaskana 230,234 

amerlcana 410,419 

Tilia  heterophyila 420 

TlliftceeB 230 

Tlvela  crassatelloldes 154 

radiator 
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Torinia  variegata 193,203 

Tomatelliaa 437 

TorpedinidaB Ill 

Tortoises,  box,  North  American 573 

Towne,  J.  W. ,  shells  collected  by 141 

Townsend,  C.  H.,  birds  collected  by.  364, 365, 367 
fossil  plants  collected 

by 211 

mammals  collected  by        241 

shells  collected  by 164 

Townsend,  C.H.T 624 

Toxoglossa 688 

Trachelia 430 

Trachymaia  comuta 68 

Trachysaurus 349 

TrapaboreaUs 228,234 

Trarailleur  and  Talisman,  fishes  col- 
lected by 461 

Trees,  classlfled  measurements  of 419 

indigenous  to  Lower  Wabash 

VaUey 415 

list  of,  from  Maryland 418 

from  Virginia 417 

of  the  Lower  Wabash  VaUey ...        409 

Tres  Marias,  sheUs  of 139,203 

Trichoplatns  huttoni 65 

Tripteronotus 120 

Triton  vestitum 188,208 

TritonidfiB 188 

Tritonidea  gemmata 179 

Turdns  swainsoni 312 

Turner,  L.  M.,  mammals  collected  by. .        243 

Turritella  goniostoma 183 

tigrlna 193 

TurretelUdee 1         193 

Tursiops 37 

Turtur  saturatus 371 

Tritonidea  insignis 179 

Tritonium  norvegicum 710 

schantaricum 711 

Trivia  pulla 190,203 

radians 190,208 

saDguinea 180,208 

solandri 189 

Trochidae 199 

Trochu8  8egle6s.. 685 

iUotus 685 

Trogons,  new  genus 601 

Tropidonotus  ordinatus 320 

var.  butleri...        504 

Tropidorhynchus 305 

Trophon  disparilis 712,732 

scitulus 712.732 

True, Frederick W., on  mammals  from 
Balistan    and 

Kashmir 1 

on  new  North 
American  mam- 
mals          241 

on  porpoises  from 

Indian  Ocean...  33 

on  rodents  of  genus 

Sminthus 341 

on  undescribed 

wood  rats 353 

Truncatella 431 

Truites 118 
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Trutiformes 118 

TrutU 120 

Trygonobatus 111,114 

Tsuga  mertensiana 215,232 

Tyliqua 349 

Typhlophthalmi 345 

Typhlosaurus 346 

Tyrannus 310 

carolinensis 311 

Tudora 431,432,435,437,445 

TurblnidsB 198 

TurbinellidfiB 176 

Turbo  assimilis 198 

depressus 198 

fluctuosus 198 

funiculosus 198 

fokkesi 198 

moltkianus 198 

squamiger 198 

tessellatus 198 

Turcicula 682 

Turdusfuscescens 313 

musicus 300 

mustelinus 312 

pallasli 311,312 

ukko no 

Ulmusalata 412 

americana 416,417,418 

plurinervia 224,i:$4 

pubescens 412,416,417 

racemosa 416 

sorbifolia 234.aH 
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Unayilla  regina ll« 

Unio 137 

alatus m 

anodontoides 133 

barbouri,  new  species 133,138 

doubtful  species 133.138 

gundlachi 438 

scamnatus 438 

UnionidiB 133,i» 

Urolophus Ill 

Uroxis 113 

Ursusarctos 4 

isabellinus 4,16 

thibetanus 4,16 

Urticaceie 233 

Uta 580 

meamsi,  new  species 589 

thalassina 580.501 

Uvanilla  inermis 198 

Vaccininmarboreum 415 

friesii 225,234 

reticulatum 225,:234 

Vaginula 4.10 

occidentalis 443.444 

Valvata 420,431 

Varicella 430.436 

Vasey,  GJeorge 412 

Vendreysia 430, 431, 4;fi,  434. 445 

'  Venericardia  crassa 148 

I  flammea 148.303 
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beldingi^  new  species 17 
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acuticostata 688,697,702 

ebnmea 887 
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flexaosa 887 
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Vertigo 430 

ovata 438 

Vespertilio  longipes r 16 

megalopns 16 

murinus 15,16 

Veeperngo  borealis 16 

discolor 16 

pipistreUus 15,16 

serotinus 16,16 

Vestiaria 304,305,308 

Viburnum  dentatum 416 

.  nordenskiOldi 225,234 

prunifolium 411,416,418 

Vinsonia 618,620 

stellifera 618 

Virginia,  insectsfrom 607,608 

VitaceeB 228 

Vitis 231 

apstiralis 421 

cordlfolia 421 

crenata 228,234 

rlparia 421 

rotundifoUa 228,234 

Vivipara 429,431 

ViviparidaB 135 

Vlviparus 137 

hicksii,  new  species 135 

Voles,  new  species 1 

VoUum,  E.  P.,  wood  rats  collected  by  . .         355 

Volvarina  yaria 176 

Voluta  cumingii 176 

Volutaxis 430,436,438,438 

Volntharpa 707 

VolutidaB 176 

Vulpes  montanus 3,16 
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Williams,  G.H 668 

Williamson,  Mrs.  M.B 204 

Wisconsin,  fossils  from 313 

Wittfleld,  Wm. ,  reptiles  collected  by . . .  325 

Wood,  coniferous,  from  Alaska 207 

Wood-Mason,  J 549 

Wood  rats,  diagnosis  of  undescribed ...  353 

Woolf e,  H.  p. ,  fossil  plants  collected  by.  210 
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Xenopoma 429,431,432 

Xylococcus 615 

Yates,  L.  G 204 

Yoldia 692,603 

lanceolata 147 

limatula 692 

Toung,  M.  C. ,  schnr. ,  star  fishes  collected 

by 275 

Zamites  alaskana 215,232 

Zanotacanthus 465 

Zanzibar,  crabs  from 24 

Zaphysema 429,430,431,432 

Zizyphus  japonica 229 

meekii 230 

cinnamomoides 229 

hyperboreus 229 

paradisiacus 229 

serrulatus 229 

townsendi,  new  species.  218,229,234,240 

Zonites  arboreus 438 

gundlachi 438,444 

indentatus 438 

minuBCula 438,444 
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Zo8terox)8  aldabrensis,  new  species 371 
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palpebrosa 371 

Zygobates 114 

Zygobranchiata 200 
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